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A PORTENTOUS BRIDGE DISASTER. 

Quite apart from the lamentable loss of life which 
it involved, the fall of the great Quebec cantilever 
bridge is the most disastrous calamity that could pos- 
sibly have overtaken the profession of bridge engineer- 
ing in this country. If we were to select out of the 
many fields of activity which are covered by modern 
civil engineering, some particular one in which the 
American engineer has displayed most signally his 
originality and freedom from tradition, we would 
choose that of bridge engineering; and if we had been 
called upon to name some one particular structure 
which stood as the highest exemplification of his skill 
in this particular branch of his profession, we would 
have selected the great cantilever bridge across the 
St. Lawrence River at Quebec. Not only did it con- 
tain the largest and most massive single span of any 
bridge in the world, but it was constructed upon a 
system of which the earliest types, on any large scale, 
were built in this country. Moreover, not only was 
the bridge American in type, but in the details of its 
construction also it was essentially American, the 
tension members consisting of eye-bars and the com- 
pression members of rectangular latticed sections, 
built up of plates and angle bars, the whole bridge 
being pin-connected. The skeleton design shows also 
the distinctive American features of wide panels, great 
depth ef truss, and a resulting apparent lightness of 
the individual members. Furthermore, the consulting 
engineer of the bridge is perhaps the most distin- 
guished bridge engineer in this country, his "Specifica- 
tions for Railroad Bridges" having been for many 
years the standard authority on that subject. The 
actual design of the steelwork, moreover, represented 
some three years of careful labor on the part of an- 
other of our leading bridge engineers; and his compu- 
tations had been checked, and rechecked, and every 
care taken to obviate any possible errors in the design. 
Let it also be borne in mind that the steelwork was 
built and the erection done by one of the biggest and 
most experienced bridge firms in the country. In view 
of the fact that this was the most monumental and 
daring structure of the kind ever erected, it was 
natural that special care should be taken, as it un- 
questionably was, both by the engineers and the con- 
tractors, to insure that everything connected with the 
bridge, from the inspection of the steel to the details 
of the erection, should be done with the utmost care 
and fidelity. 

Nevertheless, on a comparatively calm summer's 
afternoon, the giant structure collapsed in one of its 
most important members — crumpled in upon itself — 
and sank into the shapeless mass of ruin so graphic- 
ally depicted elsewhere in the columns of this paper. 

The tremendous significance oi this disaster lies in 
the suspicion, which tc-day is staring every engineer 
coldly in the face, that there is something wrong with 
our theories of bridge design, at least as applied to a 
structure of the size of the Quebec bridge. 

It would be a mighty consolation if only there were 
some evidence that faulty material or poor construc- 
tion had entered into a vital part of the bridge; but 
thus far everything points to the contrary. There 
would be comfort also in the fact, if it could be proved, 
that the sudden fall of some massive member which 
was being lifted into place, or a sudden displacement 
of one of the erecting gantries weighing several hun- 
dred tons, had produced a dynamic shock throughout 
the huge framework, which had caused the stresses to 
rise beyond the, maximum calculated stresses, and so 
had brought the bridge down. But alas! there is no 
evidence to show that sudden dynamic stress or any- 
thing approaching it occurred. 

Are we to conclude, then, that those theories, those 



formula?, upon which we have been building our 
bridges so successfully during the past quarter of a 
century, are inapplicable when the structure exceeds 
a certain magnitude? Can it be that for some unsus- 
pected reason a stress per square inch which is per- 
fectly safe in the end-post of a 500-foot railroad truss 
becomes perilous when used in the bottom chord of an 
1,800-foot cantilever? As far as our engineering 
knowledge goes, there is no reason whatever why this 
disparity should exist. But if not, why is the Quebec 
bridge now lying at the bottom of the St. Lawrence 
River? 

When we first heard of the fall of the bridge, we 
were satisfied that the failure was not due to the 
breaking of any of the tension members. Eye-bars, if 
the heads be carefully welded (and great attention is 
always paid to this point) are the most reliable por- 
tions of a framed structure. They are never known 
to give way. It was our expectation that the cause 
of failure would be found in the compression mem- 
bers; and, as we have shown elsewhere in this issue, 
the breakdown seems to have begun in one of these, 
namely, the bottom chord of the anchor arm of the 
cantilever. Two or three days before the accident it 
had been observed that this particular member was 
showing incipient signs of yielding, by springing from 
an inch and a half to two inches out of line, the deflec- 
tion being toward the inside of the truss. We confess 
to profound astonishment that upon this discovery 
work was not instantly suspended. Instead of this, 
an engineer was dispatched to New York to see the 
consulting engineer, and another was sent to Phcenix- 
ville to the works of the bridge company. At about 
the very hour that instructions were being forwarded 
to suspend work, the bridge fell. 

The methods of calculation of the strength of posts, 
struts, and chords, that is, of all members subject to 
compression, are based upon combined theory and 
experiment. Many years ago large posts which had 
been built upon the accepted formula were placed in 
a testing machine, and subjected to compression until 
failure occurred. These tests thoroughly verified the 
correctness of the accepted formula, and the latter 
has since been used universally in determining the 
dimensions of compression members necessary to carry 
any given load. This formula was used in designing 
the chords of the Quebec bridge. They were designed 
to carry, under the most severe conditions of full live 
load and maximum wind strain, a stress of 24,000 
pounds on each square inch of metal. This is two- 
thirds of the elastic limit, or the limit at which the 
metal would begin to stretch. At the time of failure, 
this member was carrying only about 16,000 pounds 
per square inch, or less than one-half the elastic limit. 
Evidently, when compression members are built up 
according to the present methods, in sizes such as 
those in the Quebec bridge, there is a failure of the 
separate pieces to act together as a whole, and present 
that resistance to buckling which members built up 
in the same way have invariably presented when con- 
structed in smaller sizes for bridges of less dimension. 

Obviously, if confidence in future bridges of great 
span such as this is to be restored, the first step to be 
taken is to determine with absolute certainty why the 
failure occurred; and the best way to do tliis would 
be to build a compression member which is an exact 
duplicate of this one, and subject it to gradually 
increasing loads, until both the elastic limit and the 
ultimate point of failure have been passed. To do 
this would, of course, involve the construction of an 
exceedingly costly testing plant; but in view of the 
doubt which has been cast upon American principles 
as applied to the design of bridges of great span, not 
even this expense should be spared in an effort to 
get at the true conditions. 

It is too early to predict that, as the result of these 
investigations, we may be led to adopt the circular 
sections (by far the most effective form for long com- 
pression members) used by the late Sir Benjamin 
Baker for the Forth bridge, but we do believe that in 
future bridges of this size, the ratio of diameter 
to length of compression members will be greatly 
increased, and continuous cover plates will be used in 
place of the present open lattice-work reinforcement. 



SUCCESSFUL FLIGHT OF AN AEROPLANE CONSTRUCTED 
AFTER LANGLEY'S MODEL. 

Spurred on by the success of the Wright brothers in 
this country, and by the fact that these gentlemen 
have made a trip to France with the purpose of sell- 
ing their aeroplane, a number of the well-known 
French experimenters have been making every effort 
to fly with a heavier-than-air machine. In a competi- 
tion of models held last June in France, several mod- 
els on the following-plane type, such as was first built 
and used successfully by the late Prof. Langley, made 
the best performances. Since then, M. Louis Bleriot 
has constructed and experimented with a full-sized 
machine of this type with quite remarkable results. 
A complete description of Bleriot's work will be 
found in the current Supplement. Suffice it to say 



that with a machine having only about 215 square feet 
of supporting surface and weighing, all told, 617 
pounds, he succeeded in flying a distance of 870 feet 
in two successive jumps of 401 and 469 feet, separated 
by a space of 39 feet, throughout which he touched 
the ground. His machine developed a speed of over 
thirty miles an hour. Its movement in a vertical 
plane was controlled by a horizontal rudder at the 
front end, this rudder being operated by a movable 
seat mounted on rollers, which was moved forward cr 
backward similarly to the seat of a racing scull. The 
most notable part of this intrepid aviator's perform- 
ance was the making of a turn at the end of the field 
over which he was experimenting, and landing with 
the wind at a speed of over- thirty miles an hour with- 
out damaging his machine. This was a splendid dem- 
onstration of the inherent stability of the Langley-type 
machine, and complete proof that had Prof. Langley 
ever been able to successfully launch his machine, 
it would have made a successful flight. One of the 
most remarkable points to be noted with regard to 
M. Bleriot's performance is the fact that he had a 
motor of only about 20 horse-power, and each square 
foot of supporting surface was required to carry 2.$ 
pounds. One and one-half to two pounds per square 
foot is generally considered to be a good load for a 
machine of this type. Coming as it does at the mo- 
ment of completion of the aeronautic trophy offered 
by this journal in commemoration of Langley and. 
his machine, M. Bleriot's performance should put at 
rest all question as to the value of the type of ma- 
chine proposed and successfully experimented with on 
a small scale by the late Curator of the Smithsonian 
Institution. 



THE EVOLUTION OF MATTER. 

The discovery of radium rays and other radiation* 
has resulted during the last few years in a revolution, 
not only in the field of experimental physics, but of 
natural philosophy generally. Such fundamental laws 
as the laws of the conservation of energy and mat- 
ter have lost a great part of their old prestige, and 
are far from occupying their former position as pil- 
lars of natural philosophy. 

While the atom until recent years was considered a* 
indestructible, radiation phenomena have shown that 
not only "radio-active" substances, but all bodies gen- 
erally give out continually a stream of minute par- 
ticles. These particles, which are thrown off by the 
atom at an enormous speed, possess the properties of 
rendering the air conductive of electricity, penetrating 
any obstacles on their way, and undergoing a deflection, 
under the influence of magnetic or electric fields. 

That these phenomena are common to all bodies has 
been first recognized by Dr. Gustave le Bon, who in a 
treatise recently published* deals with the significance- 
and consequences of these theories. 

For the old axiom, "Nothing is created, nothing is- 
lost," Dr. Le Bon substitutes the principle, "nothing is- 
created, all is lost." He considers radio-active phe- 
nomena as evidence of a permanent vanishing of mat- 
ter and a gradual decay and transformation of It 
into an immaterial state, while passing through a. 
number of intermediary conditions; the immaterial 
state corresponding to what is called ether. Ether and 
matter appear to him to represent things of the same 
order, the different forms of energy, namely, electric- 
ity, heat, light, matter, etc., being manifestations of 
one identical thing, differentiated by the stability and 
nature of its equilibria. 

The products of this decomposing of atoms, according" 
to recent researches, form substances intermediary by 
their properties between ponderable bodies and im- 
ponderable ethfer, that is, between two worlds which 
science has so far kept strictly separated. While mat- 
ter was once considered inert, it now appears as an 
enormous reservoir of energy (inter-atomic energy), 
which it is able to give out without deriving any- 
thing from outside. 

This inter-atomic energy manifested during the de- 
cay and disintegration of matter would result in most 
of the forces of the universe. The only essential dif- 
ference between force and matter would be that the 
latter is a stable form of inter-atomic energy, while 
the former is unstable. By the dissociation of atoms, 
the stable form of energy called matter would be 
transformed into its unstable forms — electricity, light, 
heat, etc. 

The idea recently suggested that a transmutation 
of atoms, according to the dreams of alchemists, some 
day might become quite practicable, is obviously in 
agreement with these theories. In fact, according to 
Le Bon, the law of evolution, which according to Dar- 
win is true of living beings, would be applicable also 
to the simple chemical bodies or elements, chemical 
species being as far from invariable as living species. 

The practical interest attaching to the doctrine of 
the permanent decay of matter, due to its transforma- 
tion into energy, will be fully appreciated only when 
a process for accelerating the disintegration of bodies 
has been found. When this has been achieved, a prac- 

* L'Evolution de la Matidre, Ernest Flammarion, pub., Paris. 



©1907 SCIENTIFIC AMERICAN, INC. 



September 14, 1907. 



Scientific American 



183 



tically infinite source of energy will be at the free dis- 
posal of man, the consequences of which can hardly 
be foreseen. 

■»<»»♦ 

SEARCHING FOB PARASITES TO FIGHT FRUIT PESTS. 

BY H. A CRAFTS. 

A most unique calling is that of George Compere, 
chief field entomologist for the Department of Horti- 
culture, State of California, and also for the De- 
partment of Agriculture of Western Australia. His 
work consists in searching the world for beneficial 
insects, or parasites, for the preservation of the fruit 
industry of the two states mentioned, from the rav- 
ages of insect fruit pests. The reason that he is able 
to serve both governments at once to their mutual 
satisfaction is that the fruit pests of California and 
Western Australia are identical with but few excep- 
tions. Two of these exceptions are comprised in the 
codling moth and the fruit fly; the first is prevalent 
in California, but not in Western Australia, and the 
reverse is true of the second. 

The prime object of three out of the seven world 
tours made by Compere was the finding of the parasite, 
or natural insect enemy, of the fruit fly; yet Com- 
pere did not forget the interests of his own State 
while making these tours; among the beneficial in- 
sects calculated to combat the fruit pests of California 
obtained by him during these travels was the parasite 
for the codling moth, which he found on the western 
coast of Spain, and one for the purple scale, discov- 
ered in the interior of China. 

Compere's methods are peculiar to himself. When 
starting- upon one of these insect expeditions, he sev- 
ers all social ties, and remains in communication only 
with the horticultural officials of the two countries 
employing him. He goes alone and unattended, and 
engages no helpers until he arrives in a field of im- 
mediate search; then he may hire a guide, and per- 
haps an interpreter. 

During his long sea voyages he is immersed in 
his collection of books on entomology, and studies 
them carefully in their bearing upon his peculiar line 
of investigation. But no sooner is a landing made, 
although it may be only for a few hours' stop at some 
lonely island in the middle of the Pacific Ocean, than 
Compere seizes his paraphernalia and hastens ashore 
to hunt insects until the steamer shall proceed. 

His outfit on one of these expeditions is simplicity 
itself. It consists of a large sheet of white cotton 
cloth, a stick, an insect-case, and a microscope. As 
soon as he espies a tree or shrub that he thinks may 
be inhabited by some important member of the insect 
family, he proceeds to spread his sheet underneath 
its boughs, and when that is done he begins to beat 
the branches with his stick. When he has dislodged 
a great number of insects, he falls upon his knees, 
with the microscope to his eye, and makes a careful 
scrutiny of the sheet. Should he discover any inter- 
esting individual he proceeds to capture it, and con- 
sign it to his insect case. 

And thus Compere goes about the world, hunting 
every nook and corner; plunging into jungle, morass, 
or tropical forest in his tireless search for more in- 
sects, regardless of personal danger. Once while 
traveling in India he found himself in a plague- 
infected district, and lost five guides in succession 
from the disease before he had completed his search. 
Then he was detained in quarantine on the frontier, 
and when he was about to leave, the local officials 
took it upon themselves to fumigate his baggage. 
Among his baggage was his case of insects, and every 
one of the creatures was killed by the noxious fumes. 
Then all the labor Compere had been to, all the dan- 
gers he had braved upon this expedition, came to 
naught. But the next season saw him on the ground 
again, and this time he was more successful. 

One may ask why it becomes necessary to search 
in foreign lands for these beneficial insects, and why 
they may not be found within the borders of the 
State of California in conjunction with the injurious 
insects. This is quite readily explained: California 
is a new State, and her fruit industry is of compara- 
tively recent origin and of very rapid development. 
Neither the injurious nor the beneficial insect was 
in the State originally. The first came in through 
negligence and lack of foresight; the second can be 
brought in only by great labor and research. The 
early fruit growers were more influenced by enthu- 
siasm for the introduction of new and rare fruits 
than by wise caution in not importing at the same 
time about all the fruit trees in the known world. 
The pests came in through infested trees, shrubs, green 
and dried fruits, etc., because in the early days no 
one thought of horticultural inspection and quaran- 
tine such as California has since established; but 
the parasites did not come with them; so the pests 
gained a foothold, multiplied by the million, and have 
been productive of infinite evil. 

Again, it may be asked why it is so difficult to ob- 
tain these parasites even in foreign lands, which are 
apparently their natural home. This question is also 
easily answered: In lands where pest and parasite 



exist in conjunction, there is eternal war between the 
two species; one is on the offensive, the other on the 
defensive, with the parasite always in the ascendency. 

The pest gradually disappears under the constant 
attacks of the parasites, and as it disappears the para- 
site is deprived of its natural food; for under no 
conditions will it subsist upon a vegetable diet; and 
then the parasite disappears by reason of a food 
famine. So Compere does not look for a parasite in 
any locality where the pest is prevalent, for the very 
presence of the pest is proof positive that the para- 
site is not existent in that neighborhood, but must 
be looked for in some place where the pest is very 
scarce; and the pest or natural food of the parasite 
being scarce, of course that insect is found in dimin- 
ished numbers; consequently the search for it is made 
much harder. 

After the search has been made and the insect 
found, comes the delicate and difficult task of trans- 
porting a colony to one or both of the two countries 
in whose interest the search has been made. This 
requires patience, perseverance, and a considerable 
amount of ingenuity and inventive genius. You can- 
not pick up any kind of an insect and put it in your 
pocket and carry it home some 25,000 miles, nor 
can you send it by mail or express and stand any 
chance of its arriving at its point of destination alive 
and in good condition. There is a difference in insects 
and the ways of handling them. 

Take Compere's experience with the parasite for 
the fruit fly! The discovery and final landing of this 
insect in West Australia required three consecutive 
tours of the world, as I have already stated. 

There was one long and unsuccessful hunt in the 
Orient; then Compere heard of the insect having been 
in Washington, D. C. To that city he went, and 
learned that the creature had been sent to the Smith- 
sonian Institution in that city for identification by 
Dr. H. Von Ibering, director of the museum at Sao 
Paulo, Brazil, but had been 'returned after identifica- 
tion. That was a good enough clew for Compere, so 
he hurried down to Bahia, and in that neighborhood 
found the object of his search, in the shape of a large 
beetle. 

There are two general classes of parasites that are 
sought after to prey upon the fruit pests — the internal 
and the predaceous. The first is one that lays its 
eggs in the grub of the injurious insect, and as the 
young hatch and levelop they feed upon the sur- 
rounding tissue, and the pest is killed in embryo. 
The predaceous parasite is one that in its mature 
form pounces upon the pest insect in whatever form 
the latter may be found and devours it. 

The Brazilian beetle discovered by Compere be- 
longs to this last described class and the naturalist 
decided to herd a lot of them together, confine them 
and then personally conduct them all the way to 
Perth, West Australia, via London and Marseilles. 
He had constructed a tin case containing compart- 
ments and he divided his colony of beetles into sec- 
tions, and put a section into each compartment. Then 
he secured passage on the first steamer out that was 
going his way; secured on board a corner in which 
to keep his insects, and then provided for feeding 
them on grubs on the voyage. He secured an ice 
box, charged with ice, and filled it with fresh meat; 
then he caught a lot of blow flies and shut them up 
in a tin case by themselves. Next he provided an 
open case in which to place a piece of meat for ex- 
posure to the blow flies, and still another case in 
which to place his maggots as fast as they developed 
upon the meat. 

The maggots were used as food for the beetles. 
But the latter proved to be hungry fellows, and they 
devoured between one hundred and two hundred mag- 
gots per day, and Compere was compelled to exert 
himself to secure a sufficient amount of food, and he 
was constantly filled with anxiety as he observed that 
the bugs were regular cannibals, and just so soon as 
grubs became short, turned upon one another. 

He kept them alive, owever, until he reached Lon- 
don, and in that city, hiring a cab, he scoured the 
precincts in search of suitable food for his hungry 
beetles. Happily he ran across a firm in Gray's Inn 
which made a business of supplying fishermen with 
bait, and of them he bought two gallons of maggots. 

These lasted until he reached Port Said, and in that 
vicinity he discovered that the very fruit fly which 
was the natural food of the beetles was prevalent in 
that region. Here he secured sufficient food for his 
beetles for the balance of the journey to West Aus- 
tralia, where the insects were landed alive and in 
good condition, the journey from Bahia to Fremantle 
having occupied a period of forty-six days. 

But in West Australia a new and unlooked-for diffi- 
culty was encountered. It was in the dormant period 
of the fruit fly that the beetles arrived, and there- 
fore there was no food for them. They were placed 
in cold storage, in the hope of keeping them alive 
until the fruit fly season opened, but in this the ento- 
mologists were disappointed, and the next year Com- 
pere found it neeessary to make another trip to Brazil 



after more beetles. This expedition was properly 
timed, another colony of beetles was secured and suc- 
cessfully transported to West Australia, where the 
insect has since been bred by the million and turned 
loose upon the fruit fly. 

The securing of the purple scale parasite in China 
and its transfer to California were accompanied with 
almost equal difficulties. This parasite, unlike the 
fruit fly parasite, is a minute wasp, so small as to be 
almost invisible to the naked eye, and is one of the 
internal species. 

It was transferred in this fashion: The California 
horticultural officers at San Francisco secured from 
Southern California a number of small lemon trees 
heavily infested with purple scale, and these were 
potted, boxed up, and uispatched to Compere in China, 
as soon as he had found his parasite. 

As the little trees reached him he unboxed them and 
exposed them to the parasite until they became thor- 
oughly infested with that insect. Then he reboxed 
the trees and dispatched them back to California. 

The product of his first expedition died in cold stor- 
age on the way over from Hongkong, and this necessi- 
tated making a second trip. This latter was success- 
ful and the little wasps are being reared in their new 
home in immense quantities and sent into the scale- 
infested orchards of the southern part of the State. 



SCIENCE NOTES. 

Work on the Panama canal is progressing faster 
than has been calculated, and as a result it is esti- 
mated that the expenses for the current year will 
exceed appropriations by about $8,000,000. The office 
of the canal commission has issued the following 
statement: "With the present organization and the 
progress which now is made, the canal can be com- 
pleted more rapidly than by restraining expenditure 
within the appropriations which were made at the 
last session of Congress to continue the work until 
1908. Work on the locks and dams at each terminus 
has been opened and will be pushed vigorously during 
the year, while very little was done at those places 
during the fiscal year which terminated June 30, 1907. 
The time of completion of the canal appears to 
depend now upon work at Gatun, rather than on the 
work of excavation, which has hitherto been gen- 
erally taken as the determining feature. The progress 
in this direction has been faster than anticipated, and 
the appropriation made at the last session of Congress 
would not be sufficient to supply the necessary plant 
to begin laying the concrete in the locks and dams 
during the next fiscal year, although progress already 
made indicates that such a beginning is advisable. 
In order to avoid reducing the force, to keep within 
the expenditures already authorized for this fiscal 
year, the chairman of the commission has recom- 
mended to the Secretary of War that the work be 
allowed to proceed, and that Congress be appealed to 
at its next session to make good any deficiency in the 
funds now available. If the funds requested are not 
provided it will, of course, be necessary to reduce the 
rate of expenditure to keep within the appropriations 
on hand. About $8,000,000 in excess of the appropria- 
tions already made could be used to advantage in 
pushing forward the work during the present year." 

Extended experiments recently conducted in this 
country have shown clearly that fruit trees suffer very 
materially, and are often killed outright, when grass is 
allowed to grow under the tree and close up to the 
trunk. Various probable reasons for this effect, such 
as the removal of plant food and of water by the 
grass, also the supposed liberation of carbonic acid, 
which might prove injurious to the roots of the trees, 
were respectively demonstrated to be outside the pri- 
mary cause of injury, and, finally, after seven years' 
work, it was concluded that the injurious effect could 
only be due to some poisonous substance formed in the 
soil by the roots of the grass. On the other hand, it 
is a well-known fact that in many instances consider- 
able difficulty is experienced in obtaining a growth of 
grass under trees. Mr. C. A. Jensen has given an ac- 
count of certain experiments bearing on this point in 
Science. There is distinct evidence that plants produce 
toxic conditions in the substance in which they grow, 
and as a rule the excretions given off by the roots 
of a certain plant are more toxic to the same or a 
nearly related plant than to plants not so closely re- 
lated. The effect of tree seedlings on the growth of 
wheat was tested, and after eliminating as a cause of 
injury such factors as removal of plant food or water 
by the tree-roots, it seemed that the roots of the latter 
liad some direct effect on the growth of the wheat, 
which suffered in all the experiments. The seedlings 
were placed in plant pots, hence the roots of the tree 
and those of the wheat plants were in close contact. 
Trees of various kinds were used in the experiments, 
and the retarding influence, although noted in every 
instance, differed in degree; cherry was least active 
In checking growth, pine most so. The conclusion ar- 
rived at was that the effect of trees on wheat appears 
to be due to the excretion by the trees of substances 
toxic to wheat. 
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A FORGOTTEN MASTERPIECE -THE RITTENHOUSE 
ORRERY— AND ITS MAKER, 

For one hundred and thirty years the University 
of Pennsylvania has possessed an ingenious scientific 
toy which, though long forgotten, at the time it was 
made created a furor through several colonies, and 
attracted the admiration and envy of scientists in 
Europe. This is the orrery constructed by David 
Rittenhouse, and the instrument and its maker are 
alike worthy of being remembered. Ritten- 
house, like Franklin, Fulton, and others, was 
a self-taught investigator, and earned his fame 
by making a distinctive mark at a time when 
the colonies were dependent on Europe — and 
particularly on England — for many things 
which they yearned to produce at home. His 
family name is known as that of the oldest 
paper-making firm in America. His father, 
however, left the mill for the land, and it was 
as a farmer's son that David Rittenhouse was 
born in Germantown in 1732. At the age of 
fourteen or earlier, he followed the plow, but 
the work suffered, for he would sit down at 
some flat stone, and with a piece of chalk cover 
it with intricate calculations. It was soon evi- 
dent that he had neither liking nor the phy- 
sique for farming, and he drifted into mechan- 
ics, choosing clockmaking for a livelihood. He 
was soon prosperous, and clocks bearing his 
name are still to be found in many old Penn- 
sylvania families. 

Rittenhouse was a sanely balanced Ameri- 
can. Inclined to delicacy, and perhaps empha- 
sizing his weakness by overstudy, he was a 
deep student and thinker, and a religious 
man. But business did not suffer at his 
hands. With a pride in his craft, and a deter- 
mination to produce no unworthy work, he 
asked good prices, and did much of his busi- 
ness in elaborate clocks for "gentlemen of re- 
spectability and taste." These clocks of his 
not only showed the changes of the moon and 
movements of the planets, but often contained 
a music box, which played at intervals. A 
curious blending of the enthusiast and the 
business man peeped out when he commenced 
work on his orrery. So enmeshed was he in 
his calculations that he had to refuse urgent 
orders for clocks, but he "ventured to promise 
them after harvest, for ready money." At this time 
a planetarium, or apparatus for showing the relative 
sizes and positions of the various members of the 
solar system, was a common possession of people of 
wealth who aspired to be art patrons. These toys 
were known as orreries, after a British Earl of Orrery 
who had financed the making of one. 

When Rittenhouse decided to make one he intended 
to make a reliable scientific instrument; or, as he 
sarcastically said, "one which will not differ several 
degrees from the truth in a few revolutions, as is com- 
mon with orreries." His biographer ingeniously says 
that not even people of skill and intelligence can fully 



grasp the beauty and intricacy of this instrument 
from any diagrams or written description; and the 
only description extant seems to be that of Ritten- 
house himself. He describes the machine as "intended 
to have three perpendicular faces, that in the front to 
be four feet square (Fig. 1), made of sheet brass curi- 
ously polished, silvered, and painted in proper places, 
and otherwise ornamented. From the center rises a 
gilded brass ball intended to represent the sun. 




College and the College and Academy of Philadelphia. 
Much to the disgust of the latter, Princeton stole a 
march on them, and for £ 300 became the possessor of 
the treasure. Philadelphia was wildly jealous, hinted 
that Dr. Rittenhouse had not been loyal to his own 
colony, and felt that only the aberration of genius 
could account for his action in letting the master- 
piece go "to a village." Rittenhouse remained calm 
under the excitement and suggested that he could 
make a second and a better one for the College 
and Academy of Philadelphia. This appeased 
the city, and the £300 requisite was raised 
largely by lectures. To a friend Rittenhouse 
sagely remarked that, having made one, a sec- 
ond would be easy, and hinted at the possi- 
bility of "the other colonies catching the con- 
tagion." 

This second orrery was completed within 
twelve months. People came to gaze on its 
multitude of little wheels, its polished brass, 
even its mahogany case. But troublous times 
were ahead. The British and American troops 
successively occupied Princeton and Philadel- 
phia, and the souvenir hunters of two armies 
carried off little wheels and ivory balls, the 
Princeton orrery suffering much more than 
that in Philadelphia. After the trouble was 
over, Rittenhouse was approached to restore 
his masterpieces, but from ill health or other 
causes he never did so. 

For many years the Philadelphia orrery fig- 
ured on the seal of the University of Pennsyl- 
vania, and the orrery itself was its chiefest 
possession. Now the seal has been changed, 
and the machine is a forgotten curiosity. 

In 1769 Rittenhouse was one of a little band 
of astronomers who observed the transit of 
Venus. In 1791 he succeeded Dr. Franklin as 
president of the American Philosophical Soci- 
ety. Eight years later he died, having lived 
to sixty-seven in spite of a chronic weakness 
caused by overstudy when young. As a good 
American, his ambition was that his country 
should lead the world alike in science and in 
manufacture, and in his own particular line he 
achieved his wish. 



David Rittenhouse, A.M., President of the American Philosophical 
Society, and Maker of the Orrery. 




jt'ig. 1.— The Large Face of tbe Orrery. 



Round this ball move others to represent the planets. 
They are to move in elliptical orbits having the cen- 
tral ball in one focus; and their motions to be some- 
times swifter, and sometimes slower, as nearly accord- 
ing to the true law of an equable description of areas 
as is possible without too great a complication of 
wheel work. The orbit of each planet is likewise to 
be properly inclined to those of the others; and their 
aphelia and nodes justly placed; and their velocities 
so accurately adjusted as not to differ sensibly from 
the tables of astronomy in some thousands of years. 

"When the machine is put in motion, by the turn- 
ing of a winch, there are three indices which point 
out the hour, day, and year; an- 
swering to that situation of the 
heavenly bodies then presented; 
and so continually for a period 
of 5,000 years forward or back- 
ward. 

"In order to know the situ- 
ation of a planet at any period, 
the indices are first adjusted to 
the time. Then a small tele- 
scope, made for the purpose, is 
applied to the central ball, and 
directing it to the planet, its 
longitude and inclination will 
be seen on a large brass circle, 
properly graduated, representing 
the zodiac, and having a motion 
of one degree in seventy-two 
years, agreeable to the preces- 
sion of the equinoxes. Simi- 
larly, the position of a planet 
in regard to the earth may be 
found. 

"Of the lesser faces (Fig. 2), 
one shows all the appearances 
of Jupiter and of Saturn, with 
their attendant satellites. And 
the other all the phenomena of 
the moon, particularly the exact 
time, quantity, and duration of 
her eclipses and those of the sun 
occasioned by her interposition." 
Such is a condensed account of 
the orrery as outlined by Rit- 
tenhouse. 

The orrery was commenced in 
1767 and completed in 1770. A 
competition for its possession at 
Once arose between Princeton 

A FORGOTTEN MASTERPIECE. 



Steam Turbines In the German Navy. 

In view of erroneous statements in the Ger- 
man daily and technical press, that steam turbines 
find no favor in the German navy, it is interesting to 
record the extremely satisfactory performance of the 
torpedo boat G137, recently launched from the Ger- 
mania shipyards, Kiel. 

This boat, which has been equipped with a set 
of Parsons turbines, attained a speed of 37.78 
knots in the official tests made on August 10. This 
result is the more remarkable, as it was obtained 
with an average displacement of about 580 tons; while 
by the conditions of the contract, a speed of 30 knots 
with an initial displacement of 571 tons was all that 
was required. 




Fiff. 2.- The Smaller Faces of the Orrery. 
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Bridge failed in lower chord at point shown by cro6s. The 1,300 feet, as marked above, is now in the river. 

The Quebec Bridge as Designed. Center Span, 1,800 Feet. Anchor Arms, Each 500 Feet. Depth Over Piers, 315 Feet. Weight, 38,500 Tons. 




Wreck of Anchor Span. Viewed from the Went. Note Complete Crumpling 1'p 

of t'onmressiou Members. 



Wreck ot Anchor Span, Viewed from the East. Before the Fall the F.yebarst 
Were Over iJOO Feet Above the It Ivor. 




Note the two lines of the top-chord eyebara, still pinned together, and stretching continuously across the mass of wreckage. 

General View of the Wreck, Showing How the Trusses Fell in Their Own Vertical Planes. 
FALL 07 THE QUEBEC BKIDGE— THE GREATEST BRIDGE DISASTER IN HISTORY.— [.See next page.] 
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THE QUEBEC BRIDGE DISASTER. 

The fall of the magnificent cantilever bridge across 
the St. Lawrence River at Quebec, which occurred 
en the afternoon of August 29, 1907, is without ques- 
tion the greatest of all bridge disasters. As a tragedy, 
it will always be memorable for the fact that it hap- 
pened at the close of a day's work, when eighty-five 
men were scattered from end to end of the structure, 
and that of these only eleven were rescued, the other 
seventy four being carried down to death in the enor- 
mous tangle of twisted and broken steelwork. Sad 
as is this disaster when viewed in relation to the 
great loss of life, it takes on equal importance, as 
we have shown editorially, from the fact that the 
fallen bridge embodied the highest technical knowl- 
edge and skill of the leading bridge engineers of this 
country, and the workmanship of one of our largest 
bridge works. Nor is our shaken confidence to be 
restored by any suggestion that there was careless- 
ness in erection, or any untoward accident involving 
suddenly applied stresses in the bridge, to which cir- 
cumstances its failure may be attributed. All the 
evidence at hand points to the fact that the bridge 
failed under stresses which, if the theories upon which 
such bridges are built are correct, were far below the 
breaking stress of the steel of which the bridge was 
built. 

The fallen structure, which was designed to cross 
the St. Lawrence River a few miles above Quebec, 
consisted of two deck spans, each 210 feet long, reach- 
ing from the abutment to the anchor piers, and a 
huge cantilever construction, with a total length of 
2,800 feet between the anchor piers. Each cantilever 
consisted of an anchor or shore arm 500 feet long 
and a cantilever arm 562i/> feet long. Suspended be- 
tween the ends of the cantilever arms was a 675-foot 
truss span, the longest simple truss span ever built. It 
will be seen from the above dimensions that thejcentral 



in the compression members, were probably Insuffi- 
cient. Thus, the main vertical posts at the towers 
measured 5 feet by 10 feet, and the bottom chord 
sections 4% feet by 5% feet. Some of the sections as 
built up at the works and lifted into place at the 
bridge weighed 100 tons each. The eye-bars were 
from 1 3/8 to 2% inches thick, 15 inches in width, 
and in some cases were 76 feet in length; and the 
tensional stresses which had to be provided for were 
so large, that in one case there was a maximum num- 
ber of fifty-six of these bars assembled on one eye- 
bar pin. These pins, moreover, were of enormous size, 
varying in diameter from 12 inches to 24 inches, 
while some of them were 10 feet in length. 

The building of the steelwork of the bridge com- 
menced in 1902, when the 210-foot deck trusses were 
erected. Work on the main cantilever construction 
commenced July, 1905, when steel falsework of a spe- 
cial design was erected beneath the south canti- 
lever arm, to carry the weight of that arm during its 
erection. This falsework alone weighed 1,000 tons, 
and upon this were erected during that season six 
panels of the south anchor arm, weighing altogether 
5,346 tons. During the season of 1906 (because of 
the severe winter season, work is restricted to about 
six months of the year), the south anchor arm was 
completed, and the south cantilever arm erected. 
During the present season, up to the time of the dis- 
aster, about one-third of the central suspended truss 
had been built out by overhang beyond the south 
cantilever arm, until on the afternoon of August 29 
the steelwork projected about 800 feet out over the 
river from the main pier. At the extreme end of the 
arm was a small 250-ton traveler, which was used in 
the erection, while near the end of the cantilever arm 
was a huge gantry traveler, 300 feet in height and 
weighing about 750 tons, which had been used in 
erecting the cantilever. The completed work, from 



At the present writing, any analysis of the cause 
of failure must necessarily be speculative; but the 
accompanying photographs, which were taken by the 
representative of the Scientific American two or 
three days after the disaster, coupled with our own 
investigation of the wreck, and the evidence which 
has already been given before the coroner, render it 
possible to determine, with some certainty, not merely 
where the break in the cantilever first occurred, but 
the sequence of events as this mighty 18,000-ton mass 
of steel settled down into its present position. In the 
first place, because of the lamentable death of the 
skilled workmen, there is no eyewitness of the dis- 
aster who can give any intelligent description of how 
it went down; but such testimony as there is agrees 
that the bridge did not fall over sidewise, but that it 
settled vertically upon itself, slowly at first and then 
with a rush. A careful study of our photographs 
supports this supposition; for it will be noticed that, 
in the view looking parallel with the axis of ths 
bridge, the mass of wreckage lies practically in the 
same vertical plane in which the two trusses stood 
when the bridge was in position. It is well under- 
stood among bridge engineers that if failure is to 
be looked for in the main members of a bridge, it will 
come in the compression rather than in the tension 
members, and the condition of the wreck proves the 
truth of this supposition; for the tension members, 
and particularly those of the top chord, may be traced 
practically intact from the top of the anchor pier, 
where they are exposed under the overturned an- 
chor pier towers, through these towers, clear across 
the top of the mass of wreckage, over the main canti- 
lever pier, and down into the water of the main chan- 
nel of the St. Lawrence. Probably they continue 
intact out to the end of the cantilever arm, 150 feet 
below the surface of the water. Moreover, that the 
bridge did not fail by lateral distortion is rendered 




Showing Tower Tost Broken Across Main Pier; Also the Top-Chord Kycbars. Anchor Pier With Anchor Posts Dragged Forward by the Fall of the Bridge, 

THE QUEBEC BRIDGE DISASTER. 



span had a clear width of 1,800 feet and was, there- 
fore, the longest in the world, the next longest spans 
being those of that other great cantilever construc- 
tion, the Forth Bridge near Edinburgh, which con- 
tains two clear spans each 1,710 feet long, or 90 feet 
less than the main span in the Quebec Bridge. 

The bridge was intended to form a connection in 
the system of Canadian steam railways, and provision 
was also made for trolley lines, roadways, and foot- 
paths. The Canadian government and the city of 
Quebec were largely interested in the enterprise. In- 
deed, the bridge will mean so much to the Dominion 
that, although its completion may be delayed, it will 
not be indefinitely postponed by the late disaster. 
The contract price for the steelwork alone was about 
$3,000,000, and the probable ultimate cost, had it not 
been for the present disaster, would have been be- 
tween $6,000,000 and $7,000,000. 

Not only was the bridge of unprecedented propor- 
tions in the length of its span, but its capacity for 
traffic was also large, provision being made for two 
steam railroad tracks to carry the heaviest modern 
freight locomotives and trains; for two electric rail- 
way tracks; two roadways, and two footwaP'S. All 
of this was to be carried on the same level, the width 
center to center of the trusses being 67 feet. Neces- 
sarily, all the dimensions for the bridge are on a 
large scale. Thus, the least depth of the trusses, 
which occurs at the portals or ends of the cantilevers, 
is 97 feet, and the greatest depth, over the main 
piers, is 315 feet. The clear headway from the under 
side of the bridge to the water at high tide was to 
have been 150 feet for a width of 1,200 feet. The 
height of the peaks of the main posts above the river 
is 400 feet. In the whole bridge, as completed, there 
would have been 38,500 tons of steel. Naturally, the 
individual members reached large proportions, al- 
though, as events have proved, these sizes, at least 



the anchor pier to the end of the completed work 
over the river, measured about 1,300 feet in length, 
and its greatest depth, as already stated, was 315 
feet. The weight of the steel work, that is, of 
everything above the piers, was, as estimated by 
the Phoenix Bridge Company, the builders of the 
bridge, 18,000 tons. Adding the weight of the two 
travelers, or say 1,000 tons, we reach a total 
weight of the structure of say 19,000 tons. Al- 
though some of the flooring of the bridge had not 
yet been built into place, it is probable that the 
weight of the travelers, and the particular condi- 
tions of loading at the time of the accident, produced 
maximum stresses in the various members of the 
bridge which were as large, if not greater than those 
which would occur when the bridge was completed, 
and subjected to the combined stress of full live load 
and heavy wind pressure. We are informed by the 
Phoenix Bridge Company that the engineers kept very 
careful records of the deflections and movements of 
the bridge under the changing loads as the work ad- 
vanced; and that not only were these observations 
carefully made, but the varying stresses under these 
changing conditions were also carefully calculated. 
These calculations showed, that at the time of the fail- 
ure of the bridge, the maximum compressive stresses 
under the conditions which existed on the afternoon of 
the disaster were about 16,000 pounds per square inch 
in the lower chord of the anchor arm near the tower 
pier, or only 45 per cent of the maximum safe stress 
to which these chords might be theoretically subjected 
without risk of failure. 

Nevertheless, there is at this hour an ever-accumu- 
lating mass of evidence to show that the bridge fell 
because of the buckling of the lower chord of the south 
anchor arm, at the point marked by a white cross in 
our engraving showing the appearance of the bridge 
when completed. 



probable by the fact that the lateral bracing between 
these top chords lies symmetrically, though of course 
twisted and broken in places by the impact of its 
fall, between the top chord members. Furthermore, 
had the bridge failed through the rupture of the ten- 
sion members, that is, of the top chords or of the 
diagonal ties, the parting of the metal would have 
been instantaneous, and accompanied by a report 
louder than that of the most powerful piece of ord- 
nance in the world to-day. Witnesses seem to agree, 
however, that although there were subsequent thunder- 
ous crashes while the bridge was falling, the com- 
mencement of its settlement was not marked by any 
loud report. Since, then, it seems evident that there 
was no failure of the tension members, that is of the 
eye-bars, it follows that we must look to the com- 
pression members, either in the tower, in the ver- 
tical posts, or in the bottom chords, for the point of 
failure. The evidence already given before the coro- 
ner points to the failure as having occurred in the 
lower chord of the anchor arm, in the second panel 
out from the foot of the tower, at the point marked 
with a cross in the accompanying engraving. It is 
also generally admitted by those who were responsible 
for the design and erection of the bridge, that it was 
the anchor arm which gave way. This is further 
verified by the fact that, although the other sections 
of the bottom chords have suffered only such distor- 
tion and fracture as might result from the impact 
and wrenching of the fall, this particular section had 
been bent into the form of a letter S, being literally 
bent back upon itself. Such a distortion is exactly 
of the kind which one would expect to occur when 
a compression member fails through excessive loading. 
Now, the theory that the fall of the bridge was due 
to the crumpling up of the bottom chord at the point 
indicated, is strongly borne out by the present condi- 
tion of the wreckage, which is lying in just the very 
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positions which the various parts of the bridge would 
take consequent upon the buckling of the lower chord 
at the point indicated. As the buckling took place, 
the now unbalanced lateral thrust in the lower chord 
of the cantilever arm would bring an enormous lateral 
shearing force to bear upon the foot of the tower, 
pushing the foot of the towers inwardly toward the 
anchor arm, until they slipped off to the ground on 
the shore side of the tower pier. Meanwhile the whole of 
the cantilever would be pivoting forward and settling 
swiftly into the river, the shore arm falling to the 
ground between the main pier and the anchor pier. 
The enormous impact as the bottom chords struck the 
ground would cause the- heavy vertical posts to crum- 
ple in upon themselves, until the whole mass had 
sunk down into the position shown in our engravings, 
the top chord eye-bars being drawn forward above the 
mass of wreckage, a condition of things which is 
shown very clearly. That the foot of the towers 
were thrust shoreward, and that the towers were 
bent across the piers with the heads far out in 
midstream, is shown by one of the photographs, in 
which the lower part of the tower with its four 
webs will be seen against the shore side of the 
tower, while the crest of it is showing about 100 feet 
out in midstream. 

As to the future of the Quebec bridge, while it Is 
probable that it will eventually be built, we doubt 
whether it will' be built upon the present plans, un- 
less indeed they are subject to modification, at least 
as regards the posts and chords. We are informed 
that practically the whole of the steelwork for the 
northern half of the bridge, some 20,000 tons in all, 
has been constructed and is ready for erection. It 
may be possible that, in the revised plan, the com- 
pression members may be strengthened, among other 
means, by the substitution of cover plates for the 
present open latticing, and the bridge completed, ex- 
cept for this modification, on the original lines. This 
change, however, would mean a great increase of dead 
load, and necessitate the employment of higher unit 
stresses in the eye-bars. 



The Current Supplement. 

The American Museum of Natural History in New 
York recently added an exact model of a large whale 
to its mammalian collection. This technical achieve- 
ment is explained with the aid of very excellent illus- 
trations in the opening article of the current Supple- 
ment, No. 1654. Dr. Rabes writes on the heart weights 
of various animals, and shows that the relative size 
of the heart is a measure of metabolic activity. The 
connection between physical and psychical conditions 
i? set forth by Dr. O. Mueller. What was perhaps the 
most exhaustive study ever made of a single problem 
of ventilation was recently concluded for the Rapid 
Transit Subway of New York by Dr. G. A. Soper. 
His report is published in full. Prof. Ernst von Halle, 
the distinguished German authority of shipbuilding, 
reviews the rise and tendencies of German transatlan- 
tic enterprise. The progress of the submarine boat is 
critically analyzed in the light of the recent experi- 
ments conducted by the United States government. 
The aeroplane experiments of M. Louis Bleriot are 
described by Capt. Ferber, himself a well-known aero- 
naut. His article is a resume of what has been accom- 
plished to date in France with aeroplanes of various 
types, including the type invented by the late Prof. 
Langley. Mr. J. H. Morrison's excellent history of 
armored war vessels passes to a third installment, in 
which armor plating in the United States is discussed. 
Dr. Richard Wiesner contributes an instructive article 
on the germicidal effect of sunlight. At various times 
we hear the question asked: How did the ancient 
masons raise the enormous blocks of stone which they 
used in their temples and pyramids to the heights and 
positions in which they are now found? Mr. Clement 
B. Stretton endeavors to answer this question by de- 
scribing some mechanical contrivances with which the 
ancients were probably familiar, and which answered 
all requirements. It is difficult in this year of grace 
to realize that it is only one hundred years since navi- 
gation by steam actually reached the position of a 
recognized commercial means of transport. For that 
leason an article is published in the current Supple- 
ment commemorating Robert Fulton and the cen- 
tenary of steam navigation. The recent announcement 
by Sir William Ramsay that he has discovered a means 
of degrading copper to lithium, renders of peculiar 
timeliness and interest a paper on the disintegration 
of atoms, in which the entire subject of radio-activity 
is authoritatively reviewed in the light of the most 
recent investigations. The usual notes and formulas 
appear in their accustomed places. 



Scientific American 

The Evils of Train Telephone Orders. 

To the Editor of the Scientific American: 

The recent accident that occurred at Mattoon, 111., in 
which fifteen people lost their lives, owing to a mis- 
understanding of "meeting orders," given over the 
telephone, proves that as yet the telephone has not 
reached the stage of perfection where it can with safety 
to the traveling public supersede the telegraph for the 
handling of trains. It would be a very simple matter 
to have a set of telegraph instruments in the telephone 
boxes, at sidings, and either the conductor or motor- 
man on each car be required to know telegraphy, and 
on regular train order blanks the superintendent or 
dispatcher could arrange for meeting points, the con- 
ductor or motorman signing for the same, thus avoid- 
ing in a great measure the possibility of collisions. 

F. H. Sidney, 
Signal Dept., B. & M. Terminal Div. 

Boston, Mass., September 3, 1907. 

* 1 ■ » • 

Drying Kilns. 
To the Editor of the Scientific American: 

As the rapid drying of timber has rendered drying 
rooms or kilns a necessity to many, the following sug- 
gestions will no doubt be of value. A very useful kiln 
may be constructed as follows: Walls of brick, roof- 
ing of rubberoid, ceiling of galvanized iron, and floor 
cf battens laid .on joists and kept apart. Under the 
floor are laid steam pipes, to heat the air which en- 
ters the room below them. The ceiling is perforated 
with holes equally distributed over its entire area, 
Through these holes the air from the room is drawn 
by either exhaust fan, ventilators, or chimney. 

For those who prefer to have the steam pipes out- 
side the kiln, the usual arrangement of motor, fan, and 
pipes in a separate room is satisfactory. The heated 
air is delivered to the kiln preferably at the top and 
escapes through small holes distributed equally over 
the floor space. As the sides and top of the kiln are 
made practically air tight, the coolest air escapes first; 
and by making the outlets of less area than the inlet, 
a slight pressure may be maintained in the room, and 
thus create an even temperature throughout. 

As the result of considerable experience with dry- 
ing kilns, the writer considers them only suitable for 
timber that has been partially seasoned. 

Carlton, near Sydney, Australia. T. Humphrey. 
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An apparatus for life saving at sea has been in- 
vented by Mr. R. Lavachery, a Belgian engineer re- 
siding at Chapultepec, Mexico. It consists of a rifled 
cannon from which a projectile is flred; to the pro- 
jectile are attached a cable, an anchor, und a rocket. 
The mechanism is said to be very simple, and for 
humanitarian reasons the inventor has not patented it. 



Panama Canal Problems. 

To the Editor of the Scientific American: 

I have found your editorial on "Safeguards for the 
Panama Canal Locks" quite interesting. For ten years 
or more I have given careful thought to every engi- 
neering phase of the Isthmian problem, and I am glad 
the commission realizes the immense loss that might 
follow a collision with lock gates of the ordinary type. 

Perhaps any of the devices which you state have 
been considered by the commission may be made to 
give full protection against such a disaster, but would 
it not be best to make the gates of such enormous 
structural strength that they would resist any colli- 
sion that might happen? In that event the ship would 
get the worst of it. Still it would be wise to make the 
head gates so that they could easily be closed even if 
the lower gates were carried away. That can be done, 
and I think it ought to be. I would rather depend 
upon gates that are used in everyday service, than any 
device designed for use only in emergencies. 

There are many reasons why the work at Panama 
should be completed as soon as possible, and no good 
citizen should even think of putting the slightest ob- 
stacle in the way to that end. Now, or never, seems 
to be the time for helpful suggestions or to show how 
the general scheme of the commission could be im- 
proved, for if any defects can be discovered now, it will 
be wise in Congress to have them removed before the 
contracts are let, and it will exhibit the courage of 
true greatness in the President to call a halt until a 
right start can be made. Better a slight delay now, 
than to complete the task in record-breaking time 
only to be confronted with troubles that cannot be 
evaded without great delay and expense. 

It seems to me that as the site at Gatun is almost 
as large as could be wished for three locks in flight, a 
single lock with a usable length of 1,200 feet could 
be substituted for the three, with a saving in cost of 
building and operation. The time to pass through a 
single lock with 85-foot lift would be less than to pass 
two or three locks having in the aggregate the same 
lift. I know it may be said it is not possible to build 
gates for such a lock, and in reply I would say that at 
the proper time I shall show how it can be done. 

In preference to any canal plan I have seen, I would 
suggest that it be built with a single lock at Gatun 
with a lift of 70 to 75 feet, and with a second lock be- 
tween Gamboa and Obispo with a 70-foot lift to reach 
the 140-foot summit level. Three locks on the Pacific 
side would be required to complete the scheme. By 
this plan the work on the Cuiebra Cut might possibly 
be completed in another year. The Gatun Lake at any 



level rrom 68 feet, as proposed by the French, up to 
85 feet, will submerge much swampy area, but it should 
not be forgotten that, unless the topography is very 
peculiar, there will be a new area of swamps created. 

I would have a concrete dam built at Gamboa as 
near to the line of the canal as may be and carried 
from the bedrock (about sea level) to an elevation of 
75 feet at the crest. Sloping from the crest I would 
continue the dam up the Chagres Valley with rock-fill 
construction and at intervals of 500 feet or more have 
a concrete curtain cross the valley extending from the 
surface of the rock-fill down to bedrock. This would 
make it water-tight, and if the strata of rock-fill were 
thick enough it would be safe against any possible 
erosion. Hydraulic giants and the Chagres would fur- 
nish the means — the water and the power — to wash 
almost any loose material from the slopes of the banks 
of Gamboa Lake to fill in back of the dam up to the 
level where rock-fill should begin. As soon as the 
150-foot level was reached by this process the water 
supply for the 140-foot summit level would be assured. 
As a higher level was attained with a corresponding 
increase of lake area, increased power would be avail- 
able to extend the fill back of the crest of the rock-fill 
dam even for a mile or more (with shallow depth). 
Such a dam would be safe from the start and could be 
made more and more safe each year. It might be that 
a variation of 20 feet in the lake level would, with the 
possible flow through the flumes to the turbines, pre- 
vent any flow over the dam except at rare intervals. 
It seems reasonable to believe an effective control of 
the Chagres would thus be gotten, but not until the 
lake area for the different levels was known could its 
nature be determined with exactness. 

The available power of the Chagres might in future 
years wash out enough of the Cuiebra Cut so that the 
summit level could be brought down to 70 feet. 

The canal will be subject to shoaling by sediment 
and debris carried into it by the various streams which 
must flow into it. How to remedy this condition is a 
serious matter. I have not learned that an adequate 
solution of the problem has been found by the com- 
mission. I have a plan, partly developed, that may 
be successful, but I am not ready yet to make it pub- 
lic. I want, however, to suggest in closing that the 
power of the Chagres can be made to help in the re- 
moval of such deposits. Henry Fitch. 

Washington, D. C. 



Official meteorological Summary, New York, N. Y., 
August, 1907. 

Atmospheric pressure: Highest, 30.33; lowest, 29,71; 
mean, 30.00. Temperature: Highest, 91; date, 8th; 
lowest, 59; date, 29th; mean of warmest day, 80; date, 
8th; coolest day, 65; date, 24th; mean of maximum for 
the month, 79; mean of minimum, 65.1; absolute 
mean, 72; normal, 72.7; deficiency compared with 
mean of 37 years, — 0.7. Warmest mean tem- 
perature of August, 77, in 1900. Coldest mean, 
69, in 1903. Absolute maximum and minimum for 
this month for 37 years, 96 and 51. Average daily 
deficiency since January 1, — 1.4. Precipitation: 2.48; 
greatest in 24 hours, 1.66; date, 23d and 24th; aver- 
age of this month for 37 years, 4.53. Deficiency, — 2.05. 
Accumulated deficiency since January 1, — 5.79. Great- 
est August precipitation, 10.42, in 1875; least, 1.18, in 
1886. Wind: Prevailing direction, south; total move- 
ment, 6,766 miles; average hourly velocity, 9.1 miles; 
maximum velocity, 28 miles per hour. Weather: 
Clear days, 10; partly cloudy, 16; cloudy, 5; on which 
0.01 inch, or more, of precipitation occurred, 10. Thun- 
derstorms, 13th, 24th. Mean temperature of the past 
summer, 71; normal, 71.83. Precipitation of the past 
summer, 6.95; normal, 12.16. 

. « m » 

micro-Photography In Colors. 

Micro-photography in colors by the new Lumiere 
process was the subject of a paper read before the 
Academie des Sciences by C. F. Franck. He used the 
Lumiere color photography plate which we recently 
described. The experiments with micro-photography 
on the new plates were commenced last March in the 
laboratory of the Lumiere firm at Lyons, and are the 
first of the kind which have been made. The author 
is now continuing his researches at Paris, at the Col- 
lege de France, where he has a well-equipped micro- 
photographic laboratory at his disposal. He has suc- 
ceeded in making enlargements of microscopic speci- 
mens from 30 to 1,000 diameters. These enlargements 
are photographed in. their natural colors, and some 
interesting specimens of such photographs were shown 
to the Academie. Among these were gneiss crystals, 
and a longitudinal section of the vertebral column of 
an embryo, showing the ossification. Different organs 
of the frog and insects were also shown. Preparations 
which require the use of polarized light are taken upon 
the plates as easily as the others. As an instance we 
find the gneiss of Mont Blanc, with all the different 
colors and tints, well shown upon the color plate. The 
great advantage of colored micro-photographs will at 
once be appreciated and the method will no doubt be 
used to a large extent in the future. 
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THE NEW TUBBINE LINES " LUSITANIA.'' 

By the time this issue is in the hands of our read- 
ers the "Lusitania," the first of the two express tur- 
bine liners which have been built by the Cunard Com- 
pany, will have completed her first trip to New York. 
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she is 1 foot longer, being 706 feet as against the 705 will displace 45,000 tons. In regard to horse-power 



feet of the "Oceanic." The "Lusitania" is 760 feet 
between perpendiculars, 785 feet on deck, 88 feet 
broad, and of 38,000 tons displacement. The greater 
displacement of the "Oceanic" as compared with the 



and speed, the figures are also full of interest. The 
combined horse-power of the paddle-wheel and screw 
engines of the "Great Eastern" was 7,650, and her 
best speed was 14.5 knots. The "City of Rome," which 




Note provision for individual comfort as compared with former steerage conditions. 

The Spacious Third-Class Dining Saloon 



This magnificent vessel is so much larger and faster 
than her predecessors, and possesses so many features 
of novelty in her construction and motive power, as to 
place her in a class by herself; and in the romantic 
history of the development of the transatlantic steam- 
ship she will always clearly mark the beginning of a 
new epoch, as being the first high-speed liner to adopt 
the steam turbine in place. of the reciprocating engine. 
She embodies a far greater advance in speed, size, and 
spacious accommodations than has ever before been 
recorded in any one ship. It is true that the use of 
turbines was anticipated in the "Carmania" of the 
same company; but as she belongs rather to the inter- 
mediate type of moderate-speed boats, she is in a dis- 
tinctly different class; moreover, the adoption of tur- 
bines in the "Carmania" really formed a part of the 
costly experimental work which was undertaken to 
obtain the necessary data for the design of the larger 
and faster ship. 

The statement that the "Lusitania" stands in a 
class by herself will be borne out by a study of the 
accompanying table showing the development of the 
transatlantic liner during the past half century; or 
in the period intervening between the "Great Eastern" 
of 1858 and the "Lusitania" of 1907. The "Great East- 
ern" was built very much before her time; and it was 
not until the "Oceanic" made her maiden trip to New 
York in 1898, that any ship was seen in this port 
that was comparable with her. The "Great Eastern" 
was 680 feet long measured on deck, 83 feet broad, 
and of 27,000 tons displacement. The "Oceanic" is 
685 feet long between perpendiculars, 68 feet 5 
inches broad, and of 28,500 tons displacement. Next 
to the "Oceanic" in point of size came the "Kaiser 
Wilhelm II.," 678 feet between perpendiculars, 72 feet 
broad, and of 26,000 tons displacement; but over all 



"Kaiser Wilhelm II." is due to her greater draft and 
fuller lines,- her draft being 32 feet 6 inches as against 
29 feet of the "Kaiser Wilhelm II."; and so also the 
vast increase in the displacement of the "Lusitania" 



Note the large square-headed windows. 

Private Dining Boom in Regal Suite. 

came out in 1881, may be called the pioneer of the 
modern liners of great length and size, for she meas- 
ured 543 feet between perpendiculars, and displaced 
11,230 tons. With an indicated horse-power of 11,900, 



COMPARISON OP TRANSATLANTIC STEAMERS. 







Dimensions. 






Cylinders. 




Boilers. 








Name. 


Date. 






Draft. 


Dis- 
place- 
ment. 














Speed 


Length 

bet. 
perps. 


Breadth. 


Depth. 


Diameter in Inches. 


Stroke. 


Heating 
Surface. 


Grate 
Area. 


Work- 
ing 
Press. 


Horse- 
Power. 


Trial. 






ft. 


ft. in. 


ft. in. 


ft. in. 


tons. 




in. 


sq. ft. 


sq. ft. 


lb. 




knots. 


Great East- 


1858 


680 


83 


57 6 


25 6 


27,000 


Screw, four 84-in. : 


S., 48 






30 


7,650 


14.5 


















P., 17 












Britannic .... 


1874 


455 


45 


36 


23 6 


8,500 


Two 48-in., two 83 in. 


60 






70 


5,500 


16 


City of Home 


1881 


543 


52 


38 9 


22 


11,230 


Three 46-in., three86-in. 


72 


29,286 


1398 


90 


11,900 


18.23 




1885 


500 


67 


40 


22 6 


10,500 


One 71-in., two 105-in. 


72 


38,817 


1606 


110 


14,321 


20.18 




1888 


528 


63 


41 10 


23 


13,000 


Two 45-in„ two 71-in. 


60 


50,265 


1293 


150 


20,000 


21.8 
















and two 113 in. 














Teutonic. .. 


1890 


565 


57 6 


42 2 


22 


12,000 


Two 43-in., two 68-in. 
and two 110-in. 


60 


40,072 


1154 


180 


19,500 


21 


Campania . . 


1893 


600 


65 


41 6 


23 


18,000 


Four 37-in., two 79-in., 
and four 98-in. 


60 


82,000 


2630 


165 


30,000 


22.01 




1895 


S36 


63 


42 


26 


16,000 


Four 28-in., two 55-in., 
two 77-in., four 77-in. 


60 


40,320 


1144 


200 


18,000 


21.08 


Kaiser Wil- 


1897 


625 


66 


43 


28 


20,880 


Two 52-in., two 89-in., 


68.8 


84,285 


2618 


178 


30,000 


225 


helm der 














and four 96.4-in. 












to 23 
































1899 


685 


68 5 


49 


32 6 


28,500 


Two 47.5-in., two 79-in., 
four 93-in. 


72 


74,686 


1962 


192 


27,000 


20.72 


Deutschland . 


1900 


662.9 


67 


44 


29 


23,620 


Pour 36.61-in., tw,i 73.6- 
in., two 103.9-in., and 
four 106.3-in. 


72.8 


85,468 


2188 


220 


36,000 


23.25 

to 
23.5 


K r n p r i nz 


1901 


663 


66 


43 


29 


21,300 


Foyr 84.2-in., two 68.8- 


70.8 


93,685 


2702 


213 


36,000 


23.25 


Wilhelm . . . 














in., two 98 4-in., and 
four 102.3-in. 












to 
23.5 


Kaiser Wil- 


1903 


678 


72 


52 6 


29 


26,000 


Four 87.4-in., four 49.2- 


70.86 


107,643 


3121 


225 


38,000 


23.5 


helm II.... 














in., four 74.8-in., and 
four 112.2-in. 














La Provence. 


1906 


597 ft. 
1% in. 


64 7^ 


41 8 


26 9 


19,160 


Two 47.2-in., two 76.2- 
in., four 88.18-in. 


66.9 


58,342 


1571 


200 


30,000 


23.5 


Lusitania .... 


1907 


760 


88 


60 4^ 


33 6 


38,000 


Turbines. 




158,350 


4048 


195 


68,000 


25.5 



is due to beam and draft, the beam having gone up 
to 88 feet, or 5 feet greater than that of the "Great 
Eastern," and the draft to 33 feet 6 inches. At her 
maximum draft of 37 feet 6 inches the "Lusitania" 



her best speed was 18.23 knots. In the "Umbria," 
1887, 500 feet between perpendiculars and of 10,500 
tons displacement, the Cunard Company had the satis- 
faction of producing the first vessel to maintain a 
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speed of over 20 knots an hour across the Atlantic, 
her best record being 20.18 knots for the whole trip. 
Then came the "Paris" in 1888, the first of the twin- 
screw vessels, whose best record was 21.8 knots, v.hich 
was obtained with the development of 20,000 horse- 



other things, of winning back the "blue ribbon" of the 
Atlantic, which had been taken from the British lines 
and held for a period of ten years by the splendid 
German liners. If these ships live up to the prelimi- 
nary promise of the "Lusitania," they should easily 



amount of protection is afforded to the motive power 
by the fact that it also is located entirely below the 
waterline, and that there will be about 12 feet of coal 
in the bunkers extending the full length of the engine 
and boiler rooms to resist the entrance of explosive 





Note the utmsnal height, 11 feet, of ceiling. 

Bedroom in the Regal Suite. 



Adopted at the suggestion of the Scientific American before they had been proposed for any other ship. 

The Two Passenger Elevators. 



power. The next record-breaker was the "Campania" 
of the Cunard Company, the first ship to reach the 
length between perpendiculars of 600 feet. She was 
of 18,000 tons displacement, and with 30,000 horse- 
power she maintained an average speed of 22.01 knots 
across the Atlantic. In 1897 the North German Lloyd 
Company entered the competition with that most suc- 
cessful ship "Kaiser Wilhelm der Grosse," 625 feet 
between perpendiculars. She was of 20,880 tons dis- 
placement, and with 
30,000 horse-power she 
raised the record to an 
average speed of 22.5 
knots. From her the 
record was taken by 
the "Deutschland," of 
the Hamburg-American 
Line, a vessel 663 feet 
between perpendiculars 
and of 23,620 tons dis- 
placement, which, with a development of 38,000 horse- 
power, moved the record up to 23.5 knots. This was 
equaled, and indeed slightly surpassed, by the "Kaiser 
Wilhelm II.," which with 40,000 horse-power averaged 
a fraction over 23.5 knots. The "Lusitania" on her 
trial trip averaged over a 1,200-mile course 25.4 knots, 
at which mark the record is likely to stand for many 
years to come. In doing this her engines averaged 
the enormous figure of 65,000 horse-power. 

The "Lusitania" and her sister ship the "Maure- 
tania" were built for the distinct purpose, among 



accomplish this; for if the latter vessel can maintain 
the speed which she showed on her trial trip, she 
should have a margin of at least two knots to her 
credit, and should bring the transatlantic record down 
to about four and a half days. The two ships were 
built with the assistance, both professional and finan- 
cial, of the British Admiralty, the government advanc- 
ing the necessary sum of about $13,000,000 for the 
construction of the two ships, and guaranteeing the 

euvnTio* 6MOwme txrmT or men tcmoiu «t«l pulting on topsipis. 
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Diagram Showing the Special Plating of the Topsides to Prevent Undue Bending oh the "Lusitania" 

When Bucking Heavy Head Seas. 



payment of a considerable annual sum in consider- 
ation of the ships carrying the mails, being held avail- 
able as cruisers in the event of war, and embodying 
in their construction such features as would render 
them quickly convertible for this purpose. For serv- 
ice as cruisers it is necessary that their steering gear 
and the propelling machinery should be fairly well 
protected, and that they should be strengthened in 
the decks for the mounting of a battery of rapid-fire 
guns. The steering gear is protected by being located 
entirely below the waterline, and a considerable 



shells. The vessels are provided with twelve plat- 
forms for the mounting of as many 50-caliber rapid-fire 
6-inch guns, each with a velocity of 3,000 feet per 
second, and a muzzle energy of about 6,000 foot-tons. 
With such protection and armament, and their ability 
to maintain a sea speed of say 24% to 25% knots an 
hour, these vessels should be capable of overtaking 
and capturing any of the fast scouts, and a large pro- 
portion of the fast protected cruisers and commerce 

destroyers, of any pos- 
sible enemy. For scout- 
ing purposes, also, they 
should prove of the 
greatest value. 

When it was decided 
to build two ships of 
25 knots speed, it was 
realized that they 
would necessarily have 
to be of exceptional 
of form, and that 



size and great refinement 
unless serious problems connected with the forg- 
ing of shafting of the necessary size were to be 
encountered, some other type of motive power than 
the reciprocating engine would have to be employed. 
Attention was naturally directed to the then some- 
what experimental steam turbine, and the joint efforts 
of the technical staff of the Admiralty, of the Cunard 
Company, and of the two large shipbuilding firms, 
Swan & Hunter on the Tyne and John Brown & Co. 
on the Clyde, united in working out the problem of 
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the size, model, and necessary horse-power of the 
new ships. An elaborate series of tests was made 
in the Admiralty tanks and by the two shipbuilding 
firms, with the result that it was found necessary to 
build ships of unprecedented dimensions and power, 
the required length being nearly 800 feet, the beam 
88 feet, and the draft from 33y 2 to 37y 2 feet, with an 
estimated horse-power in turbine equipment of 68,000. 
The contract called for a trial speed of 25% knots, and 
an average sea speed for the round trip across the 
Atlantic of 24% knots. In the recent trials of the 
"Lusitania" the contract was very largely exceeded, 
a maximum speed of 26% knots being obtained on the 
shorter courses, and of 25.4 knots on a long cruise of 
1,200 knots. 

The model of the "Lusitania" shows the finest and 
sweetest lines of any of the existing transatlantic 
steamships. Unlike any of her predecessors, the form 
of the "Lusitania" runs in a continuous curve (with- 
out any of the customary straight section amidship) 
from stem to stern, and the correctness of the design 
is shown in the remarkably small wave-making which 
occurs even when the vessels are driven at their high- 
est speed. In an investigation made many years ago 
by the Scientific American to determine some of the 
leading characteristics of a four-day liner, it was 
pointed out that the length of such a ship was so 
great as to call for special stiffening to enable her to 
withstand the great bending stresses to which she 
would be subjected when steaming across the seas; 
and it was suggested that double-plating should be 
worked into the vessel amidships along the top strakes 
and at the turn of the bilges; and also it was deemed 
desirable to work a longitudinal bulkhead down the 
center of the ship. In the design of the new Cunard- 
ers this feature has been given special consideration, 
and the upper strakes of the side plating have been 
built of a special steel, of high tensile strength, the 
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side of this thoroughfare, the other side of the ship 
would extend 28 feet into the buildings on the opposite 
side, and the roof of the cabins on her topmost deck 
would be level with the coping of an ordinary six- 
story building. 

It can be readily understood that to drive the huge 
bulk of such a ship through the water at a speed of 
about thirty miles an hour requires enormous power; 
and the tank investigations showed that to exert the 
necessary thrust calls for about 68,000 horse-power. 
This total thrust has been divided between four pro- 
pellers, actuated by four turbines, there being a high- 
pressure turbine on each outer shaft and a low-pres- 
sure turbine on each inner shaft; a pair of go-astern 
turbines being carried also upon the inside shafts. 

Limitations of space prevent any extended reference 
to the passenger accommodation, the sumptuous char- 
acter of which is well shown by the accompanying 
illustrations. The most noticeable improvement is the 
fact that, because of the great beam of the ship, the 
average cabin possesses fifty per cent more space than 
is to be found in similar cabins on any previous steam- 
ship. The decorations, although rich, are simple and 
marked by great refinement. A feature which will 
meet with general approval is the double passenger 
elevators, which are arranged with the main stairway 
around them, with landings on each deck of the vessel. 
The suggestion to install these was made to the 
Cunard Company several years ago, when these ships 
were first proposed, and plans were made to incorpo- 
rate them long before their adoption by any other 
steamship. The "Lusitania" will accommodate 540 
first-class, 460 second-class, and 1,200 third-class pas- 
sengers; and as her crew will number 800, the full 
complement of the ship will be some three thousand 
souls. If the "Lusitania" does as well in regular serv- 
ice as she did on trial, she should make the trip in 
four and a half days, and to drive her at this speed 
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hoped that the machine will be ready to compete for 
the trophy on the appointed day. 

m 1 1 1 m 

The Cement Industry of 1906. 

The production of cement in 1906 amounted to the 
enormous total of 51,000,445 barrels, valued at 
$55,302,277, exceeding by 10,897,137 barrels in quantity 
and $19,370,744 in value the production of 1905, which 
had been the banner year. Classified according to 
character the production was as follows: 

Barrels. Value. 

Portland cement 46,463,422 $52,466,186 

Natural cement 4,055,797 2,423,170 

Puzzolan cement 481,224 412,921 

These figures are reported by the United States 
Geological Survey in an advance chapter from "Mine- 
ral Resources of the United States, Calendar Year 
1906," and are somewhat greater than those given in 
the preliminary statistics of production issued by the 
Survey early in the year, the difference being due to 
the fact that some of the returns were received too 
late for use in the first statement. 

The most prosperous branch of the industry is, of 
course, the Portland cement branch, whose growth has 
been of the most phenomenal character. Twenty years 
ago, when the Portland cement output of the entire 
United States stood at about 250,000 barrels against 
nearly 7,000,000 barrels of natural cement, the first 
attempt was made to introduce the rotary kiln for the 
manufacture of Portland, the company exploiting the 
new process, proudly claiming the ability to produce 
30,000 barrels of cement per annum, and to triple this 
quantity as soon as the necessary grinding machinery 
should be added. To-day it is not considered in the 
least sensational if a company announces the capacity 
of its plant at 3,000 to 5,000 barrels a day, while the 





SIDE VIEW OF LUDLOW'S NEW AEROPLANE, SHOWING II MOUNTED ON 
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plating being doubled for a considerable length amid- 
ships, and extra plating, being worked continuously 
along the shelter and upper decks for the same purpose. 
Considerable longitudinal stiffness is also afforded by 
the vertical plating that forms the inner wall of the 
coal bunkers. The arrangement of this high-tensile 
steel plating is shown in the accompanying diagram, 
for which and the table of transatlantic ships we are 
indebted to our esteemed contemporary Engineering. 

A mere statement of dimensions conveys only an 
inadequate idea of the proportion of these vessels. 
Their size can best be appreciated when it is compared 
with some object with which the public is generally 
familiar, and to this end we have chosen the Capitol 
at Washington. On reference to our front-page engrav- 
ing, in which the "Lusitania" is combined in a shadow 
picture with a photograph of the Capitol, both on 
exactly the same scale, it will be seen how in a front 
elevation this vessel exceeds the Capitol on every 
point of comparison except that of the height of the 
dome. If the keel of the ship were resting at the 
ground level at the Capitol, several of its upper decks 
would project above the top of the balustrade of the 
main building, which is exactly 69 feet 6 inches above 
the ground. Thus, the boat deck of the "Lusitania" 
would be 78 feet, the top of the boat deck cabins would 
be 89 feet, and the top of the captain's cabin 100 feet 
above the ground. The top of the smokestacks would 
reach nearly to the springing of the dome, this point 
of the ship being 155 feet above the ground, or twice 
the height of the main building. The diameter of 
all the smokestacks is 25 feet. In length the "Lusi- 
tania" would considerably exceed the main building, 
which latter measures 751 feet, as compared with the 
"Lusitania's" over-all length of 785 feet. 

Again, if the keel of the "Lusitania" rested upon 
the street surface of Broadway, and one side of her 
was placed against the face of the buildings on one 



will call for the consumption of about 1,100 tons of 
coal per day — a huge amount in the total it is true, 
but not unusually large in proportion to the size of 
the ship, the number of passengers carried, the very 
superior accommodations provided, and the reduction 
of the time of passage by half a day. 

m 1 ■ 1 » 

ONE OF THE COMPETING AEROPLANES FOR THE 

SCIENTIFIC AMERICAN AERONAUTICAL TROPHY. 

The two photographs which we reproduce above 
show the front and side elevation of Mr. Israel Lud- 
low's new aeroplane, which he has just completed at 
the Jamestown Exposition, with a view of entering it 
in the first competition for the Scientific American 
trophy. The machine is patterned largely after Lud- 
low's former box-kite aeroplane, which collapsed and 
fell with the inventor in Florida a year and a half ago, 
and permanently injured his spine. In place of the 
two compartments, Ludlow's latest aeroplane has no 
less than four, within each of which are placed auxil- 
iary planes, set at a dihedral angle. The entire four 
compartments are mounted upon pontoons at a consid- 
erable angle with the horizontal. One horizontal and 
two vertical rudders are provided at the forward end. 
The machine is to be propelled by twin screws driven 
by two gasoline engines. 

In constructing this large aeroplane, Mr. Ludlow be- 
lieves that he has improved considerably in the design 
and construction of his new machine over his earlier 
ones, which were simply large box kites. He has 
been aided in building the machine by the War De- 
partment, which detailed ten soldiers to help in con- 
structing it at the Aeronautical Building at James- 
town. After suitable tests have been made by towing 
the machine with a torpedo boat, for the purpose of 
ascertaining the pull required to fly it, and also to find 
out how it acts in the air with regard to stability, the 
motors and propellers will be quickly fitted, and it is 



yearly production of the large plants runs well into 
the millions of barrels. 

The decline of the natural cement industry has been 
gradual, but as steady as the increase of the Portland 
branch. In 1906 the effect of this decline has seemed 
to be even more widespread than in the preceding 
year. The owners of many plants have allowed them 
to remain idle, some have turned their attention to 
lime-burning and kindred employments, and a few 
have dismantled the old plants and established build- 
ings and machinery for making Portland cement. 
Since some of the lime-stone, known as "cement rock," 
from which the natural cement is made, forms an 
equally good base for Portland cement, the last course 
would seem to be both logical and wise. 

The growth of the slag or puzzolan branch of the 
cement industry is interesting because of its steadiness. 
The advantage of the industry is that it consumes a 
product of steel and iron foundries which has for 
years been troublesome to dispose of, and has been 
regarded as waste. This variety of cement is not 
burned in rotary kilns and should not be confused 
with Portland cement made with slag as a basis and 
burned in rotaries. 

Although the prices at which cement was sold in 
1906 were higher than those which prevailed in 1905, 
they were noi inflated but resulted from a normal 
growth in demand. The producers made no complaint 
of prices, but protests against the insufficient car ser- 
vice provided for the delivery of orders were made 
from every part of the United States. 

The statistics of the industry have this year, as in 
the past, been prepared by L. L. Kimball, and the 
report is prefaced by a chapter on Advances in Ce- 
ment Technology by Edwin C. Eckel. The pamphlet 
is now ready for distribution and may be obtained 
without cost by applying to the Director of the United 
States Geological Survey at Washington, D. C. 
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THE SCIENTIFIC AMERICAN TROPHY FOB FLYING 
MACHINES HEAVIER THAN AIR. 

The handsome silver trophy illustrated o» this page 
was originated with the idea of stimulating the devel- 
opment of the science of aerial navigation. 
For many years past, and especially since 
the development of the dirigible balloon, 
the aim of all inventors in this line has 
been to construct a machine which would 
fly at a high rate of speed without the use 
of gas to support it. Nearly four years ago 
the Wright brothers, in this country, an- 
nounced the successful application by them 
of a gasoline motor to an aeroplane, and 
the flight which they made upon December 
19, 1903, is presumably the first one of any 
considerable distance which has ever been 
made by a motor-propelled aeroplane carry- 
ing a man. After two years of experiment- 
ing the Wright brothers finally announced 
that they had perfected their machine. No 
public demonstration has ever been made 
by them, however; and although, according 
to their own statements and those of eye- 
witnesses, they have solved the problem, 
still many people doubt this. At any rate, 
it is probable that progress in the new 
science will be made by others, and that in 
time there will be several kinds of heavier- 
than-air machines perfected. It is with the 
idea of encouraging inventors in this line 
by giving them a valuable object of art 
worth winning, that the Scientific Ameri- 
can trophy has been completed and pre- 
sented to the Aero Club of America. This 
club will hold annual competitions for the 
trophy, and, if it is impossible for an in- 
ventor to enter his machine in such com- 
petitions, he may obtain a special trial by 
arranging therefor with the club. The 
trophy is to be open to international com- 
petition, and any foreign competitor who 
wins it may take it to his native land, to be 
held by the aero club of which he is a mem- 
ber until it is won back by an American. 
In years to come the trophy may, therefore, 
be to aerial navigation what the "America" 
cup is to' yachting. 

In conducting the annual competitions for 
the trophy, the Aero Club of America will 
vary the conditions of winning it, in accord- 
ance with the progress that is being made 
'with flying machines. In view of the fact 
that Santos-Dumont and other French ex- 
perimenters have already flown considerable 
distances in a straight line with aeroplanes, 
it was decided that to win the trophy the 
first time, a competitor should be required 
to surpass these distances; and as there have 
been no prizes offered for a flight of one 
kilometer (3,280 feet) in a straight line, 
this distance was determined upon as the 
one required to be covered. Arrangements 
have been made to hold the first competi- 
tion at the Jamestown Exposition on Sep- 
tember 14, and two machines, at least, are 
expected to make a trial. Should the tro- 
phy be won at this or a subsequent contest 
this year, the conditions next year will be 
changed, so that a longer flight with turns 
will be required. The rules under which 
the present competition is to be held provide 
that no flight need be attempted if there is 
a wind of over twenty miles an hour, and 
also that the machines should be flown 
against the wind, if possible. Thus it will 
be seen that every opportunity will be given 
inventors to make a successful demonstra- 
tion of their machines. Should any com- 
petitor win the trophy three times in sep- 
arate years, it will become his property. 

The trophy, as can be seen from the pho- 
tograph which we reproduce, is a handsome 
piece standing 32 inches high and contain- 
ing 218 ounces of silver. It commemorates 
Langley's aerodrome, which was the first 
motor-driven model aeroplane to make a 
successful flight of over half a mile. Prof. 
Langley's model made its first flight over 
the Potomac River May 6, 1896, and recent 
experiments with a full-sized machine of 
this type by Bleriot have shown that it 
possesses good stability, and is an altogether 
practical model. As Prof. Langley was the 
first man in this country to experiment with 
aeroplanes and to build a practical working 

model, we felt that both he and his machine 
should be commemorated; and it is for this 
reason that we have caused his model to be 
reproduced upon the trophy. 

This new aeronautic trophy consists of a 
globe representing the firmament, and carry- 



ing on one side an aeroplane which is seen soaring 
through the clouds, illuminated from above by rays 
of sunlight. Some swallows are noticed vying with 
the aeroplane in flight, while in other places stars 
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shine through the clouds. On the opposite side of the 
globe is modeled in relief the North American conti- 
nent. The globe is carried on a whirlwind rising iiom 
a suitable pedestal, at the base of which, on each 
side, are three winged horses. The middle 
horse of each trio is mounted by a rider 
who holds aloft a palm branch. On top of 
the globe a large American eagle has just 
alighted with a wreath of victory in its 
beak. 

No engraving can satisfactorily repro- 
duce this beautiful piece of silver, which 
is a masterpiece of the silversmith's art. 
It has justly been called "The Blue Ribbon 
of the Air." We also illustrate the elabor- 
ately engrossed "Deed of Gift." 
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DEES OF GIFT MAKING OVER THE TROPHY TO THE AERO CLUB OF 

AMERICA. 




Waste of Artesian Waters. 

Millions of gallons of artesian waters are 
going to waste every day in Indiana, accord- 
ing to estimates made by F. G. Clapp, geol- 
ogist of the United States Geological Survey, 
who is now investigating the water re- 
sources of the northern part of that State. 
Over a million gallons a day are wasted in 
a single county. Along Fall Creek, Lick 
Creek, White Run, and other streams, in 
the shallow valleys of which there are a 
great many flowing gas wells, each well 
pours out from 5 to 20 gallons of water a 
minute, and the amount of water thus 
drawn from the underground reservoirs and 
unutilized in Madison County alone is suffi- 
cient to supply a city of 10,000 inhabitants. 

In only a few places is this water put to 
use. The farmers do not seem to realize 
that a hydraulic ram or a windmill placed 
on a flowing well will raise a large portion 
of the water to their houses on the hills 
above. Immense volumes of good water are 
therefore suffered to waste, and in this way 
the "head," or height of water in the wells, 
or the height to which it rises above the 
surface, has been lowered several feet. 
Many wells that once yielded copious and 
strong flows have ceased to flow entirely. 
By this means, also, the ground-water level 
in this region in ten years has been lowered 
over 10 feet. 

This loss of head, not only in Indiana 
but in other parts of the country, has served 
to call attention to the fact that the avail- 
able artesian supplies are by no means in- 
exhaustible. Our "inexhaustible" supplies 
of natural gas and petroleum are rapidly 
being depleted, and the geologists and coal 
experts of the National Survey have com- 
puted with probable accuracy the date of 
exhaustion of our coal beds. Our "inex- 
haustible" forests are so dangerously threat- 
ened with speedy exhaustion that national 
legislation is now deemed necessary to pro- 
tect them. The effect of deforestation on 
stream flow is at last well recognized. Since 
the forests of Indiana have been cut off the 
ordinary flow of many of the streams of the 
State has notably dwindled and the freshet 
flow is far more destructive. 

The conservation of the artesian water 
supply should not be very difficult. By 
simply capping unused wells, or by pro- 
viding them with such means of stopping 
and controlling their flow as is now applied 
to ordinary municipal supplies, the head of 
the wells can be preserved and the height 
of ground water maintained somewhat near 
its old level. Legislation may be required 
to accomplish this result, yet some of the 
students of the matter, and among them 
are geologists of the Survey, hope that an 
intelligent understanding of the conditions 
will lead to practical means to check this 
enormous waste and its consequent immense 
losses in values. 
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Shipbuilding in Germany during 1906 
showed a marked increase over 1905, the 
gross registered tonnage of merchant ves- 
sels constructed, including ocean steamers, 
sailing vessels, river steamers, etc., having 
been 367,820 tons, as against 277,731 tons in 
the previous year. This represents an in- 
crease for the year of 32.4 per cent. The 
tonnage of war vessels constructed fell off 
from 30,630 to 23,671. At the close of the 
year 1906 there were under construction 
merchant vessels of various types aggregat- 
ing 323,244 tons, and war vessels of a total 
of 72,444 tons. 



* The Bine Ribbon of the Air " to be Competed for September 14, 
1907, at the Jamestown Exposition. Height, 32 Inches. 



The Russian cruiser "Rurik" on a pre- 
liminary trial easily kept up 21.5 knots. 



) 1907 SCIENTIFIC AMERICAN, INC. 



192 



Scientific American 



September 14, 1907. 



^^^^^M 



^Paterit^ ^ ^ 
gh Departments 

? til ,1 ,__ii u u 'i "tt-^ 



A CONVENIENT PIPE-HANGEB. 

Pictured in the accompanying engravings Is an Im- 
proved split pipe-hanger, adapted for attaching a pipe 
to a wall or other support. The hanger Is of very 
simple but strong construction and may be conve- 
niently adjusted to support the pipe. It consists of 



ing adjustable. Passing longitudinally through the 
blocks B is a rack bar C, the forward end of which 
projects beyond the toe and terminates in a forked jaw 
£'. Mounted to slide on the rack bar G is an arm D, 
which rises to about the height of the ankle of the 
user and then curves around until it terminates in a 
jaw F diametrically opposed to the jaw E but some dis- 
tance above it. The jaws E and F are fitted with 
rubber pads to provide gripping surfaces when climb- 
ing iron poles. The rubber pads may be removed 
when the climbers are to be used on wooden poles. 
Mounted on the arm D is a spring-pressed pawl (?, 
adapted to engage the teeth of the rack 0. By adjusting 
the arm D along this rack the distance between the op- 
posed jaws may be varied to 
suit different poles. The user 
by throwing his weight on 
one foot will bind the jaws 
of this shoe against the pole. 
Thus supported, he can re- 
lease the jaws of the other 
shoe by raising his heel 
to increase the diametri- 
cal distance between the 
jaws. This foot is then car- 
ried upward and the jaws 
automatically engaged with 
A CONVENIENT TYPE OF PIPE-HANGEB. the pole by throwing his 

weight upon it. Thus the 
climbing proceeds. A patent on this improved pole- 
climbing shoe has been secured by Messrs. C. P. and 
C. G. Youngquist, of 912 Michigan Street, San Fran- 
cisco, Cal. 



CUSHIONED CAB WHEEL. 

With a view to reducing noise In city streets, Mr. 
Benjamin Gastal, of Pelotas, Brazil, has devised an 
improved wheel adapted to be used on all classes of 
vehicles, but more especially on street and railroad 
cars. Of course, the ordinary expedient of equipping 
the wheels with pneumatic tires Is not applicable to 
wheels which travel on rails, but Mr. Gastal has in- 
vented a special form of wheel, in which the pneumatic 
cushion is placed between the rim and a flanged tire, 
so that without changing the character of the tread 
surface, the wheel is cushioned and the usual noise and 





two parts, one adapted to fit under the pipe and the 
other over it. The general form of the two members 
is indicated in the engravings, one cut showing the 
parts separated to receive a pipe and the other show- 
ing the parts fitted together in position to hold the 
pipe. Both parts of the hanger are stamped out of 
sheet metal, bent to U shape in cross-section. The U- 
shaped walls of the inner member of the hanger are 
adapted to snugly fit within the walls of the outer 
member. Both of the members are provided with foot 
extensions at each side, and on the extensions of the 
Inner member prongs are formed, which are adapted 
to be driven into the support. In addition to this, 
the inner member is held in place by nails driven 
through the extensions. After the pipe is seated on the 
inner part the outer member is fitted into place and 
fastened with a couple of screws which pass through 
the foot extensions of both parts. When desired the 
outer part may be readily removed without disturb- 
ing the position of the inner part. Owing to the sim- 
ple form of the two members, the hanger can be 
economically manufactured and the U-shaped form of 
the stock renders it very strong. Mr. W. D. Van Brunt, 
of Southampton, N. Y., has recently procured a patent 
on this improved pipe-hanger. 



IMPBOVED POLE-CLIMBING SHOE. 

In the accompanying engraving we illustrate an 
improved type of climbers, adapted for the use of 
linemen and others, in climbing wood or metal tele- 
graph, telephone, flag poles and the like. The ordi- 
nary climbers are provided with spurs, which are 
driven into the pole to support the lineman. Such 
climbers obviously can not be used on metal poles 
and even on wooden poles do not always furnish a 
perfectly secure foothold. These deficiencies are over- 
come in the new climbers, which also enable the line- 
man to ascend and descend the pole with greater 
facility and less exertion. 

The device comprises a foot-plate A, slightly de- 
pressed at the heel to prevent the foot from slipping 
when strapped thereon. A pair of blocks B are se- 
cured to the foot-plate, one at the heel and the other 
at the toe. Each block carries a pair of jaws adapted 
to engage the sole of the shoe, the jaws at the toe be- 




A NOVEL ADVEBTISING DEVICE. 

While advertising methods have reached a high de- 
velopment along certain lines, in one direction at least 
there seems to have been little improvement. Ugly 
signboards continue to deface the city skyline and mar 
the landscape along railroads and prominent highways. 
It is useless to attempt to do away with this form of 
advertising. Legislation has failed to stop it. It has 
come to stay. But it can be improved, and competi- 
tion will compel improvements when a start is made 
in the right direction. Already attempts have been 
made to relieve the monotony of signboard scenery 
by cutting the signboard to the form of the article that 
is advertised. A further improvement, particularly 
adapted for advertising beverages, has been devised 
by Mr. Herman Soellner, of 81 Pilling Street, Brook- 
lyn, N. Y. It consists in constructing a large frame of 
bottle form to represent a gigantic bottle, and train- 
ing vines to grow on the frame. One of these novel 
advertising signs was recently erected in a popular 
picnic ground in this vicinity. The accompanying pho- 
tograph of the device shows the huge proportions of 
the bottle. It is thirty-two feet high, and measures 
six feet ten inches in diameter at the base and 
three feet in diameter at the mouth. A modest 
label is the only lettering on the bottle, and without 
detracting from the appearance of the novel sign gives 
due prominence to the advertiser. Vines are being 
trained on the framework, and doubtless will soon con- 
ceal it entirely. 

Carrying out the 
same idea, a 
large bottle trim- 
m e d with arti- 
ficial vines as in 
the accompanying 
engraving, or cov- 
ered with climb- 
ing flowers plant- 
ed in a pot be- 
hind the bottle, 
makes an attrac- 
tive indoor adver- 
tising device. A 
patent on these 
methods of adver- 
tising has been se- 
cured by Mr. Soell- 
ner. 



CUSHIONED CAB WHEEL, 

vibration materially abated. In the accompanying en- 
graving, one of the figures shows the improved wheel 
complete, and the other, which is a cross section 
through the rim, shows the details of construction. 
The rim A of the wheel is provided with a central 
annular flange. In this flange and in the main body 
of the rim at either side of the flange annular grooves 
are formed, which serve as seats for the pneumatic 
tubes B. The rim G of the wheel is provided with 
seats, which bear against the tubes B at the center and 
outer side of the wheel. A side section D, which is 
fastened to the tire section G, and bears against the 
inner pneumatic tube and the inner side of the cen- 
tral pneumatic tube, serves to hold the tire section 
to the wheel and prevent it from being moved later- 
ally off toward the outer side. The section D is held 
in place by a series of countersunk screws E. The 
space which separates the rim A from the tire section 
and side section D is covered by a pair rZ £:inular 
covering flaps F. 



One can hardly look out of a window in contempla- 
tion of the roofs without seeing a number of metal- 
hooded ventilators, which have come into general use 
for the purpose of creating an air current in lofts or 
air chambers. The only disadvantage connected with 
their use is that in case of fire they act as a chimney 
and aid materially in the spread of the flames. In a 
recent improvement made in these ventilators, the 
hood is held in an open position by a lever movement 
controlled by a fusible link. In case of fire this link 
is melted, and the hood is allowed to fall of its own 
weight, and in doing so it closes the air passage and 
cuts off the draft. 



IMPBOVED POLE-CLIMBING SHOE. 



Pouring M i x- 
ture for Imitation 
Cameos. — Lith- 
arge 50 parts by 
weight, concen- 
trated glycerine 
15 parts, intimate- 
ly mixed by stir- 
ring, is poured 
into the molds 
and allowed to 
stand until it soli- 
difies. By the ad- 
dition of ochers, 
ultramarine, 
etc., this pouring 
mixture can be 
colored as desired. 




A NOVEL ADVEBTISING DEVICE. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

TROLLEY. — N. J. Greenison, New York, 
N. Y. The purpose of the inventor is to pro- 
vide a construction that will be automatic 
in its action relatively to the line wire, and to 
provide a pivotal support for the trolley wheel 
and adjustable means for regulating the rotary 
movement of the wheel support, whereby the 
wheel will automatically accommodate itself 
to any curve or obstruction, and will maintain 
constant contact with a line wire, while the 
car carrying the trolley remains on the track. 

TIMER. — II. A. Butler and F. C. Peter- 
son, Haverford, l'a. The invention refers to 
improvements in timers or distributers intend- 
ed especially for passing the electric spark in 
gas or oil engine ignition. The device does 
not require adjustment after once being set, 
since the manner in which the parts are ar- 
ranged allows the elements to take up wear 
automatically. Wear is evenly distributed and 
there is no lost motion, as is commonly the 
case in timers or commutators. 



Of Interest to Farmers, 

EGG-CASE.— H. S. Wood, Mount Pleasant, 
Iowa. The invention is an improvement in 
egg cases, and particularly in folding the 
cases, and has for an object to provide a 
novel construction of crate for holding eggs 
which may be knocked down or folded into 
compact form for shipping when empty, and 
can be readily erected and secured in position 
for use. 

CANE-CUTTER. — E. M. IIibbler, Clarks- 
dale, Miss. The blade will cut any way 
moved, facilitating its use and rendering hand- 
ling of the cutter easier because the operator 
can vary cuts in such manner as to relieve 
muscles which would be tired quickly if the 
operation were limited to one movement. The 
blade may be adjusted to any angle with re- 
spect to handle and secured rigidly in such 
adjustment to place the blade in the handle 
to project from one side or the other or 
straight out in alinement with the handle and 
with either the hooked edge or opposite edge 
nearest the ope'rator. 

FRUIT - PICKER. — E. Gier, Rhineland, 

Texas. In this case the invention relates to 
means for detaching fruit from a tree, and 
has for its object to provide means adapted to 
conveniently detach the fruit without injury 
thereto and also to enable the picker to be 
used with fruit of various sizes. 

COTTON-CULTIVATOR.— J. E. Deer, Fair- 
fax, S. C. This implement is particularly 
adapted for listing or bedding cotton plants, 
but which may be used with equal advantage 
for cultivating other plants, such as beets, and 
also corn in its first stages of growth. The 
cultivator may be drawn by two draft ani- 
mals, but it is practicable, owing to lightness 
of draft of the cultivator, to employ but one, 
a side attachment of the beam being in such 
case provided. 

THERMOMETER ATTACHMENT FOR IN- 
CUBATORS. — T. W. Bickel, Alva, Oklahoma 
Ter. Practically an even temperature must be 
maintained during incubation, and for this 
purpose Mr. Bickel has found that the ther- 
mometer should be kept in close proximity to, 
and, in fact, for best results, in actual con- 
tact with the eggs. He has devised and con- 
structed a tray or holder for the eggs, and a 
support for the thermometer whereby the bulb 
of the latter may be held in contact with 
certain of the eggs. 

GREEN-CORN HUSKER.— C. H. Bennett, 
Mount Morris, N. Y. The object of this im- 
provement is to provide means simple in -con- 
struction, effective in operation, and durable 
in use, adapted to husk green corn without 
injury to the ear. After the husk has been 
stripped from the ear means provide for bring- 
ing the husking fingers into the bearings of 
the inner ends of a shaft the edges of which 
bearings serve as cleaners to remove silk and 
husk from the husking fingers, leaving sha^s 
and fingers in position to receive another ear. 

COTTON PICKING OR HARVESTING MA- 
CHINE. — A. B. Ames and II. Sciiwendhneh, 
Watonga, Oklahoma Ter. The general plan of 
the machine is that of a straddle row har- 
vester, in which the animals of the draft team 
go on opposite sides of the row and plants 
pass through the machine and between a pair 
of cylinders provided with picking devices 
which gather the mature cotton, which, in 
turn, is doffed by brushes from the picking 
spindles and delivered to elevators which con- 
vey it to bags carried on the machine, which 
bags can be unloaded or removed at the ends 
of the row or otherwise. One man, only, rid- 
ing on the machine, can drive and govern the 
operation. 



Or General Interest. 

BUILDING-BLOCK.— II. L. Pkguam, Mul- 
vane, Kan. The improvement refers to build- 
ing blocks adapted to be formed of cement or 
other material when in a plastic condition, 
and has for its object to produce a block 
adapted to be laid in courses or tiers to form 
a wall, and so constructed as to provide air 
chambers in the blocks themselves, and con- 
tinuous air chambers between the blocks when 
they are arranged in series to form one of 
the courses of the wall. 

ADJUSTABLE PACKING-BIN FOR FRUIT, 
ETC.— C. F. Mathers and A. R. Stevens, 
Riverside, Cal. This bin is for use in facili- 



tating the gathering and packing of fruit, and 
similar products; said bin to be used in an 
intermediate relation between the gatherer and 
packer and being especially constructed to 
avoid bruising the fruit and to adjust itself 
automatically to its load of fruit and also to 
feed the fruit to one end within easy reach 
of the packer so as to expedite the packing 
with the minimum amount of handling. 

MALLET.— C. Knopf, New York, N. Y. This 
mallet is adapted for use of workers in soft 
metal, as, for instance, tinsmiths, copper- 
smiths, and the like. The inventor's object is 
to provide a double faced mallet having the 
head formed of two separate pieces of non- 
metallic material, such as wood, so constructed 
that they are rigidly held in place by insertion 
of the handle, and so formed that the metallic 
inclosing sheath or casing cannot come in con- 
tact with the article being pounded into shape 
by the mallet. 

SPEED-INDICATOR.— C. Knopf, New York, 
N. Y. The device is for use in indicating the 
speed of rotating parts, and more particularly 
to a device adapted to be attached to vehicles 
to indicate the speed of travel. The object of 
the invention is to provide a device provided 
with a minimum number of parts, and capable 
of indicating the speed. 

HAIR-COMB. — H. Cooley, Victoria, British 
Columbia, Canada. The improvement is for use 
in drying .the hair. The heater may be an 
ordinary electrical resistance coil, or any other 
form of heater. A coil employed, wires may 
lead therefrom through a handle. The handles 
extend from opposite ends of a casing, and are 
of any material, but preferably of material of 
low conductivity of heat or non-conductors so 
as to insulate the user's hands. While han- 
dles are at both ends of the casing, one might 
be omitted, or the double-handled comb may be 
manipulated from one or the other as desired. 

ROLLING-STICK FOR OIL-CLOTH.— M. F. 
Anderson, New York, N. Y. The stick is such 
as used for forming rolls of oilcloth, matting, 
and similar material. When materials of this 
kind are rolled upon the stick, the coils or lay- 
ers of the rolled material tend to slide longi- 
tudinally upon the roll so as to throw their 
edges at the end of the roll out of alinement. 
This tends to injure the quality of the goods 
and causes waste of time in attempting to keep 
the edges in line. 

FAUCET.— G. W. Tribbey, Marshfield, Ore. 
This invention relates to turning-plug faucets. 
The faucet is adapted for general use, but more 
particularly for drawing beer or other liquids 
from barrels, kegs, etc. The faucet is of inex- 
pensive manufacture and may be furnished 
with each barrel or keg of liquid sold without 
necessity of charge therefor to the customer. 

LADDER. — H. H. Thomson, Lawrence, 
Kan. The invention has reference to certain 
improvements in ladders, whereby the same 
may be supported in an upright position, irre- 
spective of the inclination or unevenness of the 
ground upon which the ladder stands or the 
nature of the body against which the upper 
end of the ladder rests. 

RAZOR-STROP PROTECTOR. — S. D. Phe- 
lan, Okemah, Indian Ter. One purpose of the 
invention is to provide a protector device for 
razor strops, which will effectually guard the 
strop from grit and dust and from which the 
strop may be speedily and readily withdrawn 
for use from either side of the barber's chair 
with equal facility by a right or left-hand oper- 
ator, which strop when released will be auto- 
matically returned within the protector. 

FACING FOR EMBANKMENTS, DAMS, 
AND THE LIKE. — R. R. L. De Muralt, Zierik- 
zee, Netherlands. The invention relates to a 
facing of ferro-concrete for the protection of 
the slopes of dams, banks, walls of canals, and 
other trenches or cuttings. Hitherto in such 
works armored concrete has been used in mono- 
lithic form or in the form of somewhat large 
slabs simply joined together and separated by 
artificial joints of different kinds. Through 
certain causes fissures are created and water 
secretly undermines the slopes in such a way 
that the real is always greater than the ap- 
parent injury. Mr. De Muralt's invention com- 
pletely obviates these objections. 

TOBACCO-PIPE.— O. A. Buse, Lima, 
Peru. The invention pertains to improvements 
in tobacco pipes, an object being to provide a 
pipe made of separate sections so that it may 
be readily taken apart for cleaning. Anothrr 
is to so construct the stem of the pipe that 
saliva will not enter and mingle with the 
smoke and tobacco. Another is to provide 
means for cleaning the smoke of nicotine or 
the like before it enters the smoker's moath. 



Hardware. 

ICE-CRACKER. — P. M. Thorn, Westchester, 
New York. The device splits or sub-divides 
blocks of ice or other crystalline substances 
easily separated along lines of cleavage, and 
the inventor's object is to provide a tool which 
after being inserted a short distance in the 
ice, may be rotated to exert lateral pressure 
and cause the ice or other substance to readily 
split much more evenly than by the use of an 
ordinary pick or other ice sub-dividing means. 

HAND-BRACE.— O. Granum, Amery, Wis. 
The invention pertains to boring and drilling 
and more particularly to drill braces, such as 
shown and described in the Letters Patent of 
the U. S., formerly granted to Mr. Granum. 
The object of the present improvement is to 
provide a brace having a setting device to 



permit quick and convenient converting of the 
brace into an ordinary crank-brace or a rat- 
chet-brace. 



Heating and Lighting. 

GAS-GENERATOR. — V. Sepulchre, Paris, 
France. In this patent the invention has for 
its object a blast gas generator for the pro- 
duction, in a closed receptacle, with combusti- 
bles of all kinds, coal, coke, lignite, peat and 
in particular with the waste of these com- 
bustibles which are but lUtle utilizable, or 
utilizable with difficulty of gases adapted for 
all purposes. 

WATER-HEATER.— E. E. Kehnert, Lorain, 
Ohio. The heater Is adapted for domestic and 
shop use. The water is heated by gas, and 
the volume of the latter admitted to the burner 
is automatically regulated by the quantity of 
hot water drawn off. Springs, stuffing-boxes 
and some of the other usual adjuncts of heaters 
of this class are dispensed with, and the in- 
ventor arranges the gas and water controlling 
valves, and means for operatively connecting 
them in one and the same casing, whereby he 
attains a maximum of simplicity, and efficiency 
in operation. 

COKE-PULLER.— J. W. Hurd, Dona, Va. 
The puller combines a car on which Is pivotally 
mounted a carriage carrying a chain or con- 
veyer, and a rake, the latter being novelly 
driven to draw the coke from the oven upon 
the conveyer, which by its movement in one 
direction only, discharges on the yard or in 
convenient means for receiving it. Power for 
driving the conveyer and rake is also utilized 
for moving the car from one oven to the 
other, means being provided for reversing 
movement of rake or car and bringing them to 
a stop without interfering with motor or other 
power means. 

LAMP-BURNER. — G. W. Gibbs, Ronceverte, 
W. Va. The lamp burner is of that type which 
are provided with extinguishing attachments. 
The inventor obviates the difficulty of prevent- 
ing the destruction of balance of flame, by 
forming a closed pocket for the extinguisher, 
which pocket opens upwardly through the for- 
aminated base plate to house and contain the 
extinguisher and give room for its play, with- 
out any passage for the uprising current of air. 

HOT-WATER HEATING APPARATUS.— 
H. V. Jorgensen, Aarhus, Lille Torv Nr. 2, 
Denmark. In this invention the increased cir- 
culation is obtained by producing a local de- 
velopment of steam within the rising tube, 
the tube being connected at Its top with an 
expansive chamber, the return water from the 
radiators being employed to slightly reduce 
the temperature of the water In the expansion 
chamber before passing to the boiler. 

APPARATUS FOR THE PRODUCTION OF 
MIXTURES OF GAS AND AIR.— H. L. 
Karger, 26 Frankfurter allee, Berlin, Ger- 
many. This apparatus is designed for use in 
producing mixtures of gas and air in connec- 
tion with illuminating burners. The more 
particular objects of the Invention are to se- 
cure uniformity in the admixture as the same 
is employed under varying degrees of pres- 
sure, and also to produce a comparatively sim- 
ple and efficient form of apparatus. The con- 
struction attains great sensitiveness in the 
obturating valve. 

FURNACE-GRATE.— J. C. Bowring, Syd- 
ney, New South Wales, Australia. The ob- 
ject of the invention is to provide a furnace 
for the production of steam, or for any other 
purpose where intense heat, economically pro- 
duced, is required, and further, to provide a 
furnace which shall enable the fireman to 
gain the highest furnace efficiency with the 
least possible trouble. 



Household Utilities. 
HOIST. — R. H. Beebe and J. Trimble, St. 
Johns, Ore. In this instance the object of the 
invention is to provide a powerful hoist which 
may be easily operated and conveniently con- 
trolled, and to this end a drum is provided 
with peculiar driving mechanism and with a 
brake device coacting with the mechanism, by 
means of which brake the rotation of the 
drum may be retarded to any desired degree. 

ADJUSTABLE CLOTHES-LINE SUPPORT. 
— A. Z. Boudreaux, Berwick, La. In this 
case the invention refers to means for raising 
and lowering clothes lines, and has for its 
object to provide a device to enable the lines 
to be brought within convenient reach of a 
person standing on the ground and to be 
raised at will out of reach to the desired 
height. 

FOLDING SCREEN-DOOR.— B. F. Pat- 
schke, Sarah A. Patschke and H. 

BoYERj Lebanon, Pa. In the present patent 
the invention has reference to doors f r 
buildings, and the object is to provide a new 
and improved folding screen door, made in 
sections capable of folding to permit convenient 
handling and storing of the door during the 
winter months. 

EXTENSION-TABLE.— C. Inzirilli, New 
York, N. Y. In this case the invention has 
reference to improvements in extension tables, 
and has for its primary object the provision 
of means for raising the extension leaves into 
position or lowering the same, the several 
leaves being at all times in connection with 
the table. 

WATER-CLOSET. — N. Frost, Bloomington, 
III. One purpose of the inventor is to pro- 



vide an automatic double-acting valve adapted 
to be used preferably in connection with an 
air-tight tank, the valve being so arranged 
that the seating or unseating thereof is not 
dependent upon springs as is usually the case, 
the only spring used being an auxiliary me- 
dium for normally holding the seat elevated 
for ventilating purposes, and when water 
pressure is insufficient, the principal medium 
to such end, being the water pressure in the 
valve. 



machines and Mechanical Fevlcei. 

DITCH - DIGGING MACHINE. — G. M. 
Schnell and C. N. Schnell, Kellogg, Iowa. 
The invention has reference to certain improve- 
ments in machines for digging ditches or 
trenches, and more particularly to that type 
which is provided with an endless chain sup- 
porting buckets, which as the machine is 
moved along are operated to remove soil to 
any required depth, thus forming a continuous 
trench adapted for use as a drain or any 
similar purpose. 

TYPE -WRITER ATTACHMENT. — G. W. 
Campbell, New York, N. Y. The improvement 
is in attachments for typewriters, the object 
of the Invention being to provide a simple 
means for holding the paper In engagement 
with the platen roller upon reaching practi- 
cally the extreme end of the paper, on shift- 
ing from the lower to the upper case type, 
thus permitting a line to be printed close to 
the end of the paper, as sometimes desired. 

CORKING-MACHINE ATTACHMENT. — A. 
F. B iehler, Hoboken, N. J. The object of 
this invention Is to provide means adapted to 
enable corks of various sizes to be moved into 
position under a plunger without danger of 
injuring the plunger, as sometimes happens 
when corks are placed by hand beneath the 
plunger, as is common practice. 

SHEARING -MACHINE.— J. J. Valliere, 
Fair Oaks, Cal. The aim sought In the present 
instance is to provide means whereby one of 
the cutting members is moved in a curve to 
a position substantially parallel to the other 
cutting member before the two are "brought 
together. Thus the curved cutting member 
serves not only to sever the material being 
cut, but also serves to draw the same into the 
comb. 

BLOCKING-MACHINE. — F. L. Atherton, 
Paterson, N. J. The invention pertains to ma- 
chines for winding ribbons onto spools or 
blocks, and Its object is to provide a blocking 
machine arranged to permit the convenient in- 
sertion of a spool or block, to securely hold 
the latter in place during the winding opera- 
tion and to allow the quick removal of the 
block and the ribbon wound thereon. 

LOOM FOR WEAVING PILE FABRICS.— 
F. C. Pfeiffer, Philadelphia, Pa. The ob- 
ject of the inventor is to provide improve- 
ments in looms employed for weaving a plush 
fabric in which the ground warp threads pass 
over, cover and bind in place the backs of 
the pile loops, to prevent the piles from be- 
ing pushed out at the under side of the fabric 
when the latter is used and brushed. It can 
be used for weaving fabrics other than pile 
fabrics, and In this case the pile thread be- 
comes a binding warp. 

COIN-CONTROLLED APPARATUS.— M. F. 
Price,, Iowa City, Iowa. The present inven- 
tion relates to an apparatus Intended particu- 
larly for use in connection with collar button 
vending machines, but useful with various 
others. It Is an improvement on mechanism 
forming the subject-matter of a prior patent 
and a co-pending application of Mr. Price. 
The present relates to the peculiar arrange- 
ment and inter-connection of stops, and to 
the peculiar connection between the same and 
the coin chute, whereby coin on insertion 
serves automatically to bring about the said 
alternate operation of stops and individually 
the articles. 

TUNNELING-MACHINE.— R. B. Sigakoos, 
Helena, Mont. This machine is for use in 
driving tunnels, sinking shafts and the like, 
the invention having among other objects the 
provision of a machine which will make a 
uniform clean bore through rock and other 
materials with comparative ease and facility, 
and accomplish this without undue strain on 
the machine frame even although the material 
at one side of the bore is harder than that at 
the other. 

MULTIPLE PUNCH. — F. C. M. Silvers 
and E. F. Silvers, New York, N. Y. The 
invention has reference to certain improve- 
ments in the punch selecting mechanism of 
multiple punches used especially for punching 
beams, girders, and the like in architectural 
and other engineering work. Primarily the 
object is to dispense with the employment of 
skilled labor in the operation of the machine 
and construction of the patterns, and to in- 
sure accurate and speedy work. 

CHARGING DEVICE.— T. F. Witheubee, 
and J. G. Witherbee, Durango, Mexico. The 
principal objects of the invention are to en- 
able the distribution of the charge to be un- 
der more perfect control than has hitherto 
been the case ; also to provide for a more 
efficient mixing of the elements of the charge, 
and to provide a gas seal ; the apparatus being 
adapted to the use of the modern skit-hoist. 
It overcomes the defects of the single bells 
and all apparatus with fixed and unvarying 
method of distribution ; and locates the charge 
in places at the stock line. 
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WEIGH-CRANE. — E. Schenck, Darmstadt, gine and converting this waste heat into me- 
Germany. The invention adapts the jib of the chanical energy. 



crane to act as the weigh-beam and arranges 
the chain, cable, or the like to pass through 
the rotary point or fulcrum of the Jib before 
reaching the drum. This avoids the accur. y 
of the machine being affected by the chain, 
cable or the like, running to the drum. By 
the swinging of this lever no movement of 
chain or cable is occasioned in the pulling di- 
rection, and no disturbing frictional resist- 
ances are set up. 

BELL-RINGING M O T O R.— C. Simon, 
Avilla, Ind. This device automatically rings 
a bell. The invention is expected to be useful 
in many connections, but has its greatest 
utility when used as an attachment for ring- 
ing a locomotive bell. The object is to pro- 
duce a device which is simple in construction 



REVERSING-VALVE FOR STEAM-EN- 
GINES. — W. A. Flowers, Aberdeen, Wash. 
In the present patent the invention is an im- 
provement in reversing valves and particu- 
larly for -steam-engines of that class in which 
a steam-chest is dispensed with, the cylinder 
being provided with small longitudinal bores 
to receive rocking valves that control admis- 
sion and exhaust of steam. 

ROTARY VALVE FOR STEAM-ENGINES. 
— W. A. Flowers, Aberdeen, Wash. This in- 
vention has reference to steam engines, and 
more particularly to the means employed for 
controlling the admission and exhaust of steam 
from the piston cylinder. It provides a single 
rotary valve operated from the crankshaft p "7 



whereby it may be easily and quickly adjust- 
ed thereon. 



adapted to be oscillated by a cam or eccen- 
and which will be operated from a moving ■ trlc i ocate( j thereon 



Pertaining to Vehicles. 

AXLE.— G. G. Smith, Binghamton, N. Y. 
In this invention the improvement is designed 
to overcome the disadvantages in the common 
form of axle now in use. It overcomes some 
present objectionable features by forming the 
spindle of the axle angular in cross section, 
preferably tapering, and covering it with a 
removable, cylindrical thimble which may be 
replaced when it becomes loose from wear. 

WHEEL. — H. F. Broadhurst, 7 Barnstap 
Mansions, Rosebery avenue, London, E. C, 
England. The object here is to provide a 
spring road-wheel for vehicles, the inventi 
being specially (although not exclusively) de- 



part of the machinery of a locomotive, 

SELF-ACTING SPINNING-MULE.— J 
Ryalls, Charlottesville, Va. Mr. Ryalls' in- 
vention is embodied in improved means for 
locking pawls when released from a ratchet 
wheel, leaving the gearing free. The sole pur- 
pose is to lock the weighted and counterbal- 
anced lever when required. When the lever 
is forced down and locked the pawls are out 



signed to provide a construction whereby a 
Also improved means I wheel having a broad tread may be capable of 



I whereby the engine may be more easily re- 
II. ! versed and controlled. 

PRODUCTION OF FLUID FOR POWER. — 
F. Miller, Turin, Via S. Anselmo 1, Italy. 
According to the present invention liquid fuel, 
such as for instance benzin, is mixed with 
and led to burn into a receptacle wherein 



of engagement with the ratchet wheel, and ^ fluid under pressure> composed of vaporized 
when the locking device is tripped, the cone waterj and the gases g enerate( i by the corn- 
releases the pawls and thus leaves the con- j bustion o£ the fuel with air| is produced 
nected gear free to rotate. | which C an be utilized for working power ma- 

WASHING-MACHINE. — C. E. Mitchell, chines. 
Fort Payne, Ala. The object of the invention j INTERNAL-COMBUSTION ENGINE. — II. A. 
is to provide means by which clothes may be W. Drechsler, Miinnedorf, Switzerland. This 



always maintaining contact with the roadway 
across virtually the entire width of the tread 
of the wheel, notwithstanding that the plane 
of the wheel-rim may not be perpendicular to 
the surface of the roadway. 

FOLDING VEHICLE.— R. J. Ehlers, New 
York, N. Y. The invention pertains to baby 
water comes in close contact with the burning ! carriages, go-carts and similar vehicles, and 
mixture whereby it is vaporized, so that the j the object is to provide a vehicle, arranged to 

securely hold the parts in position when ex- 
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quickly and thoroughly washed and without 
danger of tearing or damaging the finest fab- 
rics. Clothing first passes from the water to 
disks, so that the water is partly pressed out 
between the disks and drum and returns to 
the tub, and then as the clothing passes be- 
tween the drum and roller the dirt is scrubbed 
out. 

FAN ATTACHMENT FOR SEWING-MA- 
CHINES.— S. E. HartmanK, New York, N. Y. 
The invention pertains to improvements in 
sewing-machines, and more particularly to an 
improved fan attachment for use in connec- 
tion with power-operated machines, whereby 
the fan may be continuously operated directly 
from the power shaft independent of the ma- 
chine proper. 

COMPRESSED-AIR WATER ELEVATOR.— 
F. Allison, Chattanooga, Tenn. In this in- 
vention twin chambers, or cylinders, are sub- 
merged in water, or otherwise adapted to be 
filled automatically with water under greater 
or less pressure, and air under pressure is ad- 
mitted alternately to the chambers or cylin- 
ders so as to expel the contents of one chamber 
as the other fills. The novelty is embodied in 
the construction and arrangement of automatic 
valve mechanism, air cylinders and pistons 
slidable therein ; also air pipes connecting 
chambers and their passages, and an auto- 
matic device for holding one of the valves 
temporarily in the position into which it is 
thrown. 



invention relates to engines of the two-cycle 
type and is intended to provide certain i n- 
provements in the means of compressing the 
explosive charge, and delivering it to the 
cylinder. Means are also provided whereby 
the time of admission of the gas to the 
cylinder may be controlled, rather than the 
time of ignition, thus permitting of the use 
of pi "num or the like as tue igniter. Provi- 
sion is made for the escape of exhaust gas 
through the piston rod after the main exhaust 
port has been closed. 



Railways and Their Accessories. 

CAR-FENDER.— S. Ishii, New York, N. 



tended, and to allow quick changing of the 
vehicle from an extended to a folding posi- 
tion and vice versa, the vehicle when folded 
forming an exceedingly compact flat parcel, 
which can be conveniently carried about or 
stored in a small space, or packed into a suit 
case, trunk, or the like. 

HANDLE-BAR. — C. Altenburger, Chicago, 
111. The invention relates to improvements in 
handle bars for bicycles or the like, the ob- 
ject being to provide a bar so constructed as 
to have the required rigidity for steering pur- 
poses, but to yield vertically under pressure, 
thus relieving the rider's arms from the strain 
or jar incident to a rigid bar. 

WIIIFFLETREE. — F. L. Vinson, Newborn, 
N. C. The invention pertains to spring whiffle- 
trees, the object being to cause the moving 
strain to be transmitted to the body of the 
vehicle and sudden strains on the shoulders 
of the horses and on the vehicle prevented. 
In use with a double team where a pair of 



This patent discloses a fender in which canvas 
is stretched over, a frame of special construe- whiflletrees are used attached to a doubletree, 
tion and portions of the canvas being preferably | the latter may also be made as an elliptic 
folded back and forth on itself, a multifold I spring and the spring whiffletrees hung to 
giving the desired strength. At the front of | each end thereof. 



Musical Devices. 

MUSIC-TUNER.— J. F. Young and E. L. 
Brennan, Morristown, N. J. The object of 
the improvement is to produce a device sim- 
ple in construction, and which will operate 
substantially automatically to turn the leaves 
of the music, and further to provide such an 
arrangement as will enable the leaves to be re- 
turned to their normal condition when the 
piece is to be played a second time. 

HARMONICA.— W. B. Yates, Alviso, Cal. 
The improvement is in harmonicas or mouth 
organs. The object is to arrange the har- 
monica music scale into separate distinct oc- 
taves. The instrument provides a perfected 
mouth harmonica, perfect in octave, harmonic, 
diatonic, ,and numeral progression, and capable 
of producing a greater variety of music than 
those instruments now in use. 



Prime movers and Their Accessories. 

MEANS FOR PACKING VALVE-RODS OR 
SHAFTS UNDER PRESSURE.— O. E. Leib 
and E. B. Witte, Trenton, N. J. The inven- 
tion refers to new means whereby a fluid may 
be prevented from escaping by a valve rod, a 
shaft, or other rotating or reciprocating mem- 
ber while the ordinary packing is being re- 
placed or other parts being repaired. The 
object is to so construct the rod and the bush- 
ing within which the packing is seated that 
by a longitudinal movement of the rod a tight 
joint may be effected entirely independent of 
original packing, and this joint firmly- held 
until the original packing is readjusted or 
replaced. 

VALVE. — B. V. Constantinov, New York, 
N. Y. In this patent the invention relates to 
improvements in valves for water, steam, or 
like pipes, and the object is to so arrange a 
pressure-actuated valve that it will open uni- 
formly throughout the circumference, thus per- 
mitting of an even and uninterrupted flow of 
liquid around the valve. 

GAS-ENGINE SYSTEM.— J. L. Tate, Jer- 
sey City, N. J. The object in this case is to 
provide means for cooling the cylinder of the 
engine by the circulation of cold air through 
the jacket, thus eliminating the water jacket 
commonly used and avoiding the necessity of 
maintaining a constant supply of cooling 
water. Further, to provide means for utiliz- 
ing the heat of exhaust gases from the en- 



the fender rollers are mounted to rotate in 
approximately horizontal planes and around 
these a leather strap or belt extends to in- 
crease the protective means afforded by the 
fender. 

BRAKE. — N. J. Clute, Schenectady, N. Y. 
This invention relates to brakes, and it is 
particularly useful in connection with devices 
of this class used upon railway or other cars. 
The object is to provide a brake which can be 
manually controlled and which utilizes the 
movements of the wheels to set the brakes. 
Means provide for setting the brake instantly, 
or gradually and smoothly. 

MAIL-BAG CATCHER. — T. E. Sheffey, 
Decatur, Ala. The invention pertains more par- 
ticularly to that class of devices adapted to 
be secured at the door of mail cars to engage 
a bag located adjacent to the track and to 
hold it when a train is moving, whereby the 
i mail can be taken aboard the mail car without 
stopping the train. An object is to provide a 
catcher having a movable laterally extended 
fork rod for engaging the bag, and means for 
securing the fork rod in different positions. 

MINE-CAR AXLE. — C. A. Keller, Rose- 
dale, Ind. One purpose of the invention is to 
provide a form of axle especially adapted for 
application to mine and similar cars, the con- 
struction of the axle being such that the 
wheels may freely revolve without rubbing 
against the sides of the body of the car even 
under the roughest conditions of use, and so 
that the body will be prevented from shifting 
on the axle. 

RAILWAY-SWITCH.— T. J. Burke, New 
Orleans, La. By raising a hand lever the 
horizontal plate may be placed at any height 
to enable it to pass over obstructions in the 
path of the car and when the lever is set 
vertically a shaft and the above mentioned 
plate will be held locked in raised position, 
the lever being engaged by a spring catch se- 
cured in the platform guard. This is the' 
normal position of the lever when the switch- 
operating mechanism is out of use ; and the 
lever may be instantly lowered and shifted 
laterally so as to lower and rotate the shaft 
as required to operate the switch in one opera- 
tion. 



MOTOR-VEHICLE.— C. Messick, Jr., Ilack- 
ensack, N. J. The invention relates to devices 
for operating a motor bicycle tlirough the 
pedal mechanism. One purpose is to provide 
a spark-control for the motor, operated by 
back-pedaling, or by hand, which will reduce 
the speed more or less, or permit it to travel 
at full speed, which control when placed in 
position to drive the motor at low speed will 
yet permit it to continue running while the 
brake section is in intermediate or coasting 
position, or in actual braking position. Re- 
leasable means are provided by pedaling for 
maintaining the coasting or other positions of 
the device against the main spring. 

END-GATE. — A. Roberts, Damar, Kan. The 
invention relates to an improvement in end 
gates of vehicles and particularly to means for 
securing the same in working position. The 
gate may be placed in vertical position, when it 
performs the function of an end-gate, or it 
may be supported in an inclined position, 
when it is adapted for use as a shovel-board 
in loading a wagon. 



N. 



Pertaining: to Recreation. 

POLYuYCLE.— J. MOller, New York 
Y. The invention relates to polycycles, and 
the object is to produce a skate which is 
adapted to be operated by a movement of one's 
foot. A further object is to provide a con- 
struction which is simple, not likely to get 
out of order, and which will enable the poly- 
cycle to be steered. 

FISHING-FLOAT.— W. N. Simmons, Pass 
Christian, Miss. The invention has reference 
to an improved float or barb for use on fish- 
ing lines, and the object thereof is to provide 
neans by which the same may be securely 
held to the line at any desired point and 



Designs. 

DESIGN FOR A BARBER'S SIGN.— J. C. 
Smith, Marion, Ind. In this design, a tri- 
angular upright sheet metal casting has alter- 
nating bands of red, white, and blue painted 
transversely across the sides, with rows of 
lenses seated in the bands and of the same 
color as the bands, which lenses are to be 
illuminated from a lamp or other source of 
light within the casing. 

DESIGN FOR A CLOCK-STAND OR SIMI- 
LAR ARTICLE. — C. G. Canivet, Jr., New 
York, N. Y. In this stand design the center is 
a circle for the reception of the clock or other 
article. From this circle there is a slope 
to the base of stand, the slope being orna- 
mented with sitting and reclining figures of 
nude children amidst fruit, leaves, and drap- 
eries. 

DESIGN FOR AN ADVERTISING DEVICE. 
— II. F. C. Soellner, New York, N. Y. The 
ornamental design in this instance consists 
of a light skeleton open-work frame repre- 
senting the form of a very plain but graceful 
bottle. A shield occupies the usual place 
for a label on a bottle. 

DESIGN FOR A PORTABLE STANDARD 
FOR LIGHTING-FIXTURE S.— II. T. 
Howell, Woodside, N. Y. In this portable 
standard for lighting fixtures the top of the 
column has a fluted edge. Under this the 
standard takes a bulb form and then is 
straight half way down, when it gradually 
broadens. The flanged base is very broad, mak- 
ing the design very graceful and substantial. 
Leaves reach up the standard about two- 
thirds the length. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper, 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(10609) C. L. T. asks how to ex- 
terminate mites. A. Mix together 10 parts of 
naphthalene, 10 parts of phenic acid, 5 of 
camphor, 5 of lemon oil, 2 of thyme oil, 2 of 
oil of lavender, and 2 of the oil of juniper, in 
500 parts of pure alcohol. 

(10610) M. T. F. asks for a paste 
for cleaning gloves. A. Take 4 parts of water 
and dissolve in it 3 parts of soft soap to 
which add 1-16 of a part of oil of lemon, and 
make a paste of desired consistency by adding 
a sufficient quantity of prepared chalk. This 
paste is particularly suitable to kid gloves. 

(10611) J. N. T. asks for a blue ink 
for writing upon glass. A. In 150 parts of 
alcohol dissolve 20 parts of rosin, and add to 
this drop by drop, stirring continuously, a 
solution of 35 parts of borax in 250 parts of 
water. This being accomplished, dissolve in 
the solution sufficient methylene blue to give it 
the desired tint. 

(10612) J. B. W. asks for Ironing 
preparations. A. Ironing wax: Melt care- 
fully together Japan wax 200, paraffine 200. 
stearic acid 100, and pour into mold, pass the 
hot flat iron over this mass, which causes the 
iron to slide better and the laundered work to 
become glossy. Laundry gloss : Heat potas- 
sium carbonate 15, spirit 100, stearic acid 15, 
and water 200, until the mass is uniform, thin 
with hot water 650, and stir until cool. Scent 
with oil of lavender as desired. 

(10613) C. L. asks how to remove 
oil spots from leather. A. To remove oil 
stains from leather, dab the spot carefully 
with spirits of sal-ammoniac, and after allow- 
ing it to act for awhile, wash with clean 
water. This treatment may have to be re- 
peated a few times, taking care, however, not 
to injure the color of the leather. Sometimes 
the spot may be removed very simply by 
spreading the place rather thickly with butter, 
letting this act for a few hours. Next scrape 
off the butter with the point of a knife, and 
rinse the stain with soap and lukewarm water. 

(10614) M. E. E. asks for a formula 
for waterproof glue for cardboard. A. Melt 
together equal parts of good pitch and gutta- 
percha ; of this take parts, and add to it 3 
parts of boiled linseed oil and 1% parts of 
litharge. Tlace this over the Are and stir it 
till all the ingredients are intimately mixed. 
It may be diluted with a little benzine or oil 
of turpentine, and must be warm when used. 

(10615) J. G. B. asks for a formula 
for Japan bronze. A. The formulas that we 
give below contain a large percentage of 
lead, which greatly improves the patina. The 
ingredients and the ratio of their parts for 
three sorts of modern Japanese bronze follow : 
1. Capper 81.62 per cent, tin 4.61 per cent, 
lead 10.21 per cent. 2. Copper 76.60 per 
cent, tin 4.38 per cent, lead 11.88 per cent, 
zinc 6.53 per cent. 3. Copper 88.55 per cent, 
tin 2.42 per cent, lead 4.72 per cent, zinc 3.20 
per cent. Sometimes a little antimony is 
added just before casting, and such a compo- 
sition would be represented more nearly by 
this formula : 4. Copper 68.25 per cent, tin 
5.47 per cent, zinc 8.88 per cent, lead 17.06 
per cent, antimony 0.34 per cent. 

(10616) J. G. B. asks how to cement 
celluloid. A. If celluloid is to be warmed 
only sufficiently to be able to bend it, then a 
bath in boiling water will do. In steam at 
120 deg. C, however, it becomes so soft that 
it may be easily kneaded like dough, so that 
one may even imbed in it metal, wood, or any 
similar material. If it be intended to soften 
it to solubility, the celluloid must then be 
scraped fine and macerated in 90 per cent 
alcohol, whereupon it takes on the character 
of cement and may be used to join broken 
pieces of celluloid together. Solutions of 
celluloid may be prepared : 1. With 5 grammes 
of celluloid in 16 grammes each of amyl ace- 
tate, acetone, and sulphuric ether. 2. With 10 
grammes of celluloid in 30 grammes each of 
sulphuric ether, acetone, amyl acetate, and 4 
grammes camphor. 3. With 5 grammes cellu- 
loid in 50 grammes alcohol and 5 grammes 
camphor. 4. With 5 grammes celluloid in 50 
grammes amyl acetate. 5. With 5 grammes 
celluloid in 25 grammes amy] sieetate and 25 
grammes acetone, It is often desirable to 
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Every Rate, Value and Feature in the Policy ABSOLUTELY GUARANTEED. 

See what our Field Managers say. They know. They meet the Public face 
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soften celluloid so that it will not break when 
hammered. Dipping it in water warmed to 40 
deg. C. will suffice for this. Any factory will 
furnish soft celluloid if ordered in sufficiently 
large quantities to pay. 



NEW BOOKS, ETC. 

Rumford Fireplaces, and How They are 
Made. By G. Curtis Gillespie, M.E., 
architect. New York: William T. 
Comstock. One 12mo. vol. ; cloth. 
Price, $2. 
This work, based on the original Rum- 
ford essays, which are given in full with the 
original drawings, is an elaborately illustrated 
essay on fireplaces, ancient and modern, and 
their fixtures. The author has given much 
study to this subject, not as a mere dilettante, 
but as a practical worker. As an architect of 
experience in the construction of residences he 
has found a great demand for fireplaces on the 
part of owners, but a lack of ability on the 
part of mechanics to construct them on lines 
that were at once artistic and efficient. In 
this respect the book follows carefully in its 
drawings and descriptions the technical treat- 
ment necessary to secure the best results. 
He claims that Rumford discovered the form 
and proportions best suited to insure good 
heating, and that no later designer has been 
able to compete with him. This portion of 
the book will be read with much interest by 
the architect, the mason, and the heating en- 
gineer. While elaborately illustrated and con- 
taining many designs for mantels, fireplaces, 
and their accessories, which will render it valu- 
able to the decorative designer, the book is 
thoroughly practical and the diagrams and 
drawings can be worked up into actual fire- 
places which will not only adorn but heat the 
rooms they are in without blinding the eyes 
of their occupants with smoke. 

Concrete Steel Buildings. Being a 

Companion Volume to the Treatise 

on Concrete Steel. By W. N. 

Twelvetrees. London and New 

York : The Macmillan Company. 

With 331 illustrations. 12mo.; cloth; 

408 pages. Price, $3.25. 

A presentation of detailed particulars of 

buildings in concrete designed for different uses 

in Great Britain, on the Continent, and in 

America. The works chosen are variously 

noteworthy, some for their size, some for their 

strength, and others for the manner in which 

difficult problems have been solved. All of 

the buildings show the adaptability of concrete 

to structural requirements of every description. 

Practical Metal Turning. A Handbook 
for Machinists, Technical Students, 
and Amateurs. By Joseph G. Horner. 
Illustrated with 488 engravings. New 
York: The Norman W. Henley Pub- 
lishing Company. 8vo. ; cloth ; 404 
pages. Price, $3.50. 
In this work little is said of the lathe itself, 
preference being given to the practice of turn- 
ing rather than to lathe design, a wide subject, 
undergoing rapid changes. Although it would 
be a hopeless task to attempt to treat the 
subject exhaustively in one small volume, few 
matters of importance seem to have been omit- 
ted. The principles and practice in the dif- 
ferent branches are considered, and well illus- 
trated. All the different kinds of chucks of 
usual form as well as some less usual ones, 
are shown. The important section devoted 
to modern turret practice is a feature of the 
book ; boring is another subject which is fully 
treated ; and the chapter on tool holders illus- 
trates a large number of types. Screw-cutting 
is discussed at reasonable length. The last 
chapter contains a generous body of informa- 
tion relating to high-speed steels and their 
work. 

Notes on Construction in Mild Steel. 
By Henry Fidler. With illustrations 
from working drawings, diagrams, 
and tables. London and New York: 
Longmans, Green & Co. 8vo.; cloth; 
448 pages. Price, $5. 
The object of this work is to bridge the gap 
that often occurs between the carefully cal- 
culated stress-sheet or correctly drawn graphic 
diagram and the completion of a working 
drawing which will successfully pass the ordeal 
of criticism in the girder maker's or bridge or 
roof builder's yard. No attempt has been made 
to treat the subject from the point of applied 
mechanics as ordinarily understood, nor are 
the theories of construction or the calculations 
of building or engineering structures referred 
to, except as may be required incidentally in 
connection with the legitimate subject matter. 
The great range of the topics of which the 
notes treat, however, and the severe limitations 
which are necessarily imposed, form an excuse 
for the apparent insufficiency of discussion. 

Water Works Management and Main- 
tenance. By Winfred D. Hubbard 
and Wynkoop Kreisted. New York: 
John Wiley & Sons. 8vo. ; cloth ; 
429 pages. Price, $4. 
The maintenance and operation of a system 
of water works is often believed to be a pure.y 
business proposition, requiring generally a 
business management. Regarded in a broad 
and comprehensive sense, this view may be 
correct, but a far-seeing business manager will 
not overlook the purely technical or scientific 
considerations which are of necessity involved 
in the management of a modern water works 
system. The selection of a water supply drawn 
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working wood in any man- 
ner. Send for catalogue A. 
The Seneca Falls M'f'g Co., 

195 Water St., Seneca Fails, N. Y. 
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MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



WET PROCESS CONCRETE IS BEST 

Our ne win vincible Concrete Block Machine makesblockH 
face down, wet process, damp cured. Triple Tier Rack- 
ing System cures and bleaches to perfection. Tandem. 
Invincible makes two blocks at once. New catalog free. 
The Pettyjohn Co., 615 N. 6 h St., Terre Haute, Ind. 



CURRENT WHEN YOU WANT IT 

You can have ignition current for 
your automobile or motor boat at any 
time for starting, running or reserve 
by installing an Apple Battery 
Charger. Turned by the fly-wheel 
of your engine, it generates enough 
current to keep storage batteries al- 
ways charged and to maintain electric 
lights. Specify this outfit on your 

automobile, motor boat or stationary engine. 

The Dayton Eleetrle&l Mfg. Co., 98 St. Clair St., Dayton, Ohio. 
" Floating the Battery on the Line." 
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MAKERS, EXPERI- 
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WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N.Y. 



ROTARY PUMPS AND ENGINES 
Their Origin and Development.— An important series of 
papers giving a historical resume of toe rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1 1 <>!>, 1110* 1 1 1 1 . Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 




The 20th Century Disinfect 
and Germ Exterminator 

Insures a healthy home, stable, hen 

house, dog kennel, pig pen 

or out house 

Is A[ on* poisonous 

Used everywhere with perfect safety 
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AND 

Concrete Bolus Blocks 

Scientific American Supplement 1548 contains an 

article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives the 
proportion of gravel and sand to be used in 
concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published. 

Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 

give a resume In which the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 

Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 
the principles of reinforced concrete with 
some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin- 
ciples of success in concrete block manufac- 
ture, illustrated. 

Scientific American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley. 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discusses the making of 
mortar end concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
walks, details of construction of reinforced 
concrete posts. 

Each number of the Supplement costs 10 
cents. 

A set of papers containing all the articles 
above mentioned will be mailed for $1.80. 

Order from your newsdealer or from 

MUNN ®. CO. 
361 Broadway, New Yorh City 



from an unpolluted source is highly desirable, 
and inspires the confidence of the public in 
the management of water works. This confi- 
dence, however, may be also secured in a 
water drawn from polluted sources, provided 
the water be properly purified for use. It is 
the object of this work to present all the 
problems of water works management, both of 
systems where the water is drawn from pol- 
luted and from unpolluted sources. Its scope 
is broad, even dealing with the legal aspect of 
the case, and with the financial management 
of the properties. 

Armature Construction. By H. M. Ho- 
bart and A. G. Ellis. With 420 
illustrations, including numerous 
colored diagrams. London and New 
York : The Macmillan Company. 
8vo.; cloth; 348 pages, Price, $4.50. 
The design and manufacture of dynamo- 
electric machinery is so extensive a subject, 
that it cannot be handled in a single treatise 
with sufficient comprehensiveness. The present 
work deals with the subject from a construc- 
tional and practical standpoint rather than 
from a designing and calculating standpoint. 
The theoretical and designing elements have 
not been allowed to predominate, and are only 
inserted in so far as they facilitate an intelli- 
gent appreciation of the various methods and 
points encountered in the construction. A 
novelty which makes the figures much more 
readily followed is the introduction of colored 
diagrams in the study of polyphase windings 
and multiplex continuous current windings. 
Although to a mind which is continually deal- 
ing with such windings these colored dia- 
grams are not so necessary, in the present case, 
however — where the desire is to reach those 
more or less unfamiliar with the subject — this 
Innovation is a great assistance. 

Railroad Men's Catechism. By Angus 
Sinclair. New York: Angus Sin- 
clair Company. 16mo.; cloth; 216 
pages. Price, $1. 
This is a book which gives information that 
will be useful and acceptable to all classes of 
railroad men from the president to the newest 
brakeman. The questions are intended to im- 
part information covering the entire practice 
of train operating, and to explain all details 
of mechanism. The questions and answers are 
the outcome of Sinclair's Locomotive Engine 
Running and Management, and are an en- 
larged code that grew up through many small 
forms, the best known having been the Ques- 
tions and Answers prepared by the Traveling 
Engineers' Association. 

Southern Shipper's Guide Directory. 
A List of the Shippers of Food- 
stuffs in the Southern States. 
Houston, Texas : Thomas-Willson 
Publishing Company. 8vo.; cloth; 
300 pages. 

Annals of the Astronomical Observa- 
tory of Harvard College. Edward 
C. Pickering, Director. Vol. LII. 
Part I. Eclipses of Jupiter's Satel- 
lites. 1878-1903. Cambridge, Mass.: 
Published by the Observatory. 

High Electromotive Force. Its Applica- 
tion to the Study of Powerful Elec- 
trical Discharges and to Spectrum 
Analysis. By John Trowbridge. Cam- 
bridge: John Wilson & Son, 1907. 
185-215 pages; 3 plates. 
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For which Letters Patent of the 
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for the Week Ending 

September 3, 1907. 
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Account or ledger card in bookkeeping, H. 

W. Templeton 864,872 

Adding machine, C. P. & T. G. Moore 865,200 

Advertising purposes, mechanical device for, 

S. & J. Chandler 865,237 

Agglomerated body W. Schumacher 864,804 

Agitator or mixing apparatus, R. Smith... 865,128 

Air-brake apparatus, W. T. Robinson, et al 865,210 
Air brake appliance, emergency, H. W. 

Meigs 865,198 

Alkali metals, electrolytic production of 

earth, Seward & von Kugelgcn 864,028 

Ambulance stretcher and hospital chair, 

combined, Bensinger & Thomas 865,006 

Atomizer, F. C. Dorment 865,021,865,022 

Auger for enlarging the lower ends of 

holes, G. H. Miller 865,051 

Automobiles, spare tire holder for, L. P. 

McKinney 864,983 

Awning, M. Chalupsky 864,885 

Axle box, combined spindle and vehicle 

wheel, C. N. Waterhouse 865,139 

Axle, vehicle, York & Darr 865,223 

Bale-forming apl.faratus, E. Reagan 865,316 

Baling fibrous material and bale, method 

or, 'C. J. Luce 864,975 

Baling press. J King ..., 865,186 

Basement pipe, C. W. O'Neill 864,910 

Basket handle, J. J. Sturm 865,065 

Bath apparatus, shower, N. L. Wallen 865,137 

Battery, Clymer & Wocdhouse 865,330 

Bearing, ball, W. M. Power 864,859 

Bee knife, I. F. Sawyer 865,062 

Beet dumping and screening apparatus, 

L. T. Carson 865,235 

Bell, musical. J. C. Deagan 864.771 

Bell, water tight electric, W. C. Hill 865,038 

Belt holder, R. Braun 865.075 

Billiard cue tip, datachable, V. AJello 864,943 

Binding post, E. H. Rollinson 865.211 

Bisulfite liquor, tower for, J. Bishop 864,881 

Block pless, J. C. Fowler 864,83!) 

Blue print drying machine, C F. Pease.... 865,057 
Board. See Slicing board. 

Board, ,T. T. Ferres 864.775 

Body heater, P. Stein 865,131 

Boiler cleaner, J. W. Eietzke 865,270 



Boiler tube Or flue cleaner cr scraper, steam, 
C. S. Dean 

Bolt cutting machine, H. L. Fisher 

Bolting machine, flour, T. W. Graham 

Book mar*, K. Erickson 

Bookcase, D. Mapes 

Boot bodies, apparatus for making felted, 
H. C. Richardson 

Bottle, non-reflllable, F. J. Davis 

Bottle, non-reflllable, O. Johnson 

Bottle or jar closure, milk and cream, 
E. Braunfeldt 

Bottle washing machine, B. E. Linfoot.... 

Bottle washing machine, H W. Van Leir. 

Box, W. Straub 

Box blank machine, E. Craig 

Bracket, Kahn & Christ 

Brick carrying vehicle, J. J. Gledhill 

Broom, G. Brustle 

Broom binder, N. Dionne 

Brush, bu£Hng and polishing, E. N. Gaud- 
ron 

Brusn holder, Fehler & McLaughlin 

Brush, wire, J. SiJtiel 

Bucket or conveyer, W. F. Jones 

Buffer, A. P. Olson 

Buffer, friction, J. Nichols 

builder's bracket, A. H. Danforth 

Building blocks and artificial stone from 
plastic material, apparatus for forming, 
A. A. Pauly 

Building constructicu, R. R. Candee 

Building mold, J. D. Bickford 

Building structure, H S. .Jardner 

Burner, A. G. Kaufman 

Butter, determining the percentage of water 
In, G. E. Patrick 

Buttonhole stitching machine, E. B. Allen. 

Camera focusing device, J. A. Dimock 

Canning apparatus, L. L. Lawrence 

Canopy bracket, H. H. Bt wland 

Car dumping cage, mine, G. Trotter 

Car fender, C. Meyer 

Car fender, H. M. Lambert 

Car mover, J. R. Doty.. 

Car roof, D. C. Ross 

Car safety appliance, railway, J. T. Andrew 

Car seat, auxiliar N. Joergensen 

Car step, pivoted, R. M. Lamb 

Cars, automatic electric gong ringing device 
for street, Fallek t~ Wolfe 

Cars, etc., intermitting apparatus for cool- 
ing, C. F.. Edson 

Carbon brushes, means fur attaching pig- 
tails to, M. W. itobertson 

Carbureter, A. F. Rockwell 

Card folder, magazine, C. C. McPhee 

Carding machine feeder, j. Stewart 

Carpet sweeper, Dcitch & Biddle 

Casein and producing s me, molding, L. H. 
Barnett 

Cattle guard, V. A. Kelley 

Chair and crib, combined, A. B. Nielsen.... 

Charcoal kiln, C. D. Train 

Charging mechanism, vertical, C. L. Taylor. 

Check-marking apparatus, Marston & Cum- 
mings 

Chimney top, E. P. Doty 

Chimney top or ventilator, C. Saunders.... 

Choppers. See Meat chopper. 

Churn, J. L. Forbes 

Cigarettes having tobacco wrappers, manu- 
facture of, C. P. Butler 

Cigars and all-tobacco cigarettes, manufac- 
turing, G. P. Butler 

Cigars, manufacture of, W. H. Butler 

Circuit closer, automatic, H. G Pape 

Classifier, S. L. Hague 

Closet, C. E. Routh 

Closure for containing vessels, J. Bren- 
zinger 

Clothes line fastener, C. I. Thompson 

Clutch, F. H. & J. D. Bachman 

Clutch for pencil holders, etc., A. A. 
Bowers 

Clutch mechanism, B. M. W, Hanson 

Coffee roaster, automatic, Mustonen & 
Nissinen 

Coil winding tool, J. L. Moore 

Coin cup, B. F. Tinsley 

Collar f jstening devi .e, adjustable, F. H. 
Richards 

Combustion apparatus, W. H. Ricker 

Composition or concrete post, H. G. & 
J. W. Hays 

Compressor, N. A. Christensen 

Computing machine, J. E. Carroll... 

Concrete construction, A. A. Pauly 

Concrete construction, reinforced, S. B. 
Zimmer 

Concrete structure, reinforced, Boyle & Up- 
ton 

Condensation preventer. E. O. Capen 

Condenser, R. Schneider 

Condenser and centrifugal vacuum pump, 
jet, B. Thoens 

Conveyer strippper, S. Moe 

Core, collapsible, W. C State 

Cork cutting machine, H. F. Busch 

Corn grader, C. Hunnicutt 

Corset, G. Berggren 

Coupling, G. Bach 

Crane for carrying ladles, C. L. Taylor.. 

Crate, knockdown. Minehart & Hunter 

Crucible tapping arrangement, L. Heyne- 
mann 

Culvert and bank-retainer, road, Isham 
& Miller 

Current transformer, O. de Faria 

Cutting machine, H. De Smith 

Dashboard pocket, C. E. Glynn 

Die stock, adjustable, B. Borden 

Dish washing machine, A. Insinger 

Disinfecting apparatus. W. H. Rose 

Display cover, G. E. H. Richter 

Display rack for metal bedsteads, II. L. 
Powell 

Dividing head, L. Thiel 

Door, combined storm and screen, S. J. 
Spicer 

Door hanger, D. Doyen 

Door operating mechanism, double sliding, 
C. Metterhausen 

Doors, means for ha.iging laterally mov- 
able, J. L. Kail 

Draft equalizer, J. H. Hardman 

Drill socket or chuck, C. C. Roberts 

Drilling machine, E. Alsleben 

Drilling machine multiple drill attach- 
ment, H. J. Jaquith 

Driving mechanism, H. L. Johnston 

Dye, azo, Kahn & Kothe 865,252, 

Dynamometer, F. Sellers 

Egg desiccating apparatus, J. M. Hussey. . 

Electric furnace, W. G. Clark 

Electric generator, Weman & Larsson 

Electric motors, connecting system for direct 
cu.'lert, R. Brun 

Electric wire clamp, E. W. Buflington. . . . 

Electrical and other devices, receptacle for, 
R. Siegfried 

Electrolyses, multiple nee..le holder for, 
E. W. Johnson 

Elevated carrier, W. Louden 

Elevating and conveying mechanism, A. 
R. Holmen 

Elevator, C. R. Eratt 

Elevator gate operating mechanism, J. E. 
W. Fogal 

Elevator signaling apparatus, C. A. Reiners 

Engine, G. Gray 

Engine, J. Schaeffers 

Engine lubricatii ■ meoans, internal com- 
bustion. C. O. Hedstrom 

Engine starter, explosive, J. B. Bartholo- 
mew 

Engines, air supply means for explosive, 
A. Wagener 

Engines, thermostatic regulator for ex- 
plosive, H. Charles 

Engineer's wrench, M. Schwendner 

Etching, E. SpiUcr 

Explosive engine, A. E. Wolcott 

Explosive engin H. Charles 

Explosive engine, E. J. Woolf 

Eyeglass nose guard, C. L. Howes 

Eyeglasses, D. Woolf 

Fabric. See Knitted fabric. 

Fan motor, hotary, W. C. Stevens 

Fastenings, machine for inserting, L. A. 
Casgraln 

Faucet, A. Koerber, et al 

Faucet, A. Ullmann 



864,772 
864,964 
865,346 
865,092 
865,114 

864,916 
864,834 
865,251 

865,076 
865,192 
865,217 
865,280 
864,955 
864,847 
865,299 
865,293 
865,085 

865,098 
865,029 
864,922 
865,045 
864,985 
865,054 
865,017 



865,266 
865,080 
864,767 
865,336 
865,18:1 

864,913 
865,324 
864,773 
865,190 
865,230 
864,813 
864,794 
865,258 
865,087 
804.99.-1 
865,287 
865,104 
864,848 

864,961 

865,172 

865,059 
865,060 
864,984 
864,933 
865,084 

865,005 
865,343 
864,855 
865.007 
864,936 

865,050 
865,023 
864,865 



864,949 

864,948 
865,012 
864,858 
865,301 
864,994 

865,008 
864,937 
865,154 

864,825 
865,302 

865,203 
865,116 
864,938 

864,989 
805,209 

865,179 
865,015 
864,770 
865,265 

865,145 

865,231 
865,081 
864,925 

864,811 
865,263 
865,064 
865,345 
864,894 
865,156 
865,153 
864,935 
864,852 

865,037 

865,044 
865,093 
865,020 
865,031 
865.157 
865,181 
865.061 
865,208 

865.268 
864,87:1 

864,931 

865,089 

864,977 

805.040 
865,034 
864,992 
865,148 

865,249 
864,786 
865,253 
864,927 
865,342 
865,016 
865,068 

865,011 
864,947 

864,930 

864,968 
865,113 

865,041 
865,205 

865,335 
864,915 
865,099 
865,213 

865,101 



865,218 

864,831 
864.805 
865,276 
864.818 
864,830 
864,877 
865,042 
865,284 

865,133 

864,951 
865,111 

866.216 
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Feeder, boiler, J. t\ Senter 864,807 

Fertilizer distributer, D. M. Samuelson 864,863 

Hie, newspaper, B. McGinty 864,982 

Fire escape, S. P. Deeds 865,167 

Fire escape alarm, S. Ashford 864,878 

Firearm, breech-loading, W. H. Whittier.. 864,940 

Firearm safety loc J. Tambour 865,281 

Fireplace heater for radiator systems, W. 

G. Conkle 865,238 

Fireproof stud for plastered partitions, 

sheet metal, C. H. ilnapp 865,109 

Fireprooflng cotton ir. bales H. V. Haley.. 865,033 

Floor mat, J. W. Horner 865,180 

Floor scrape:-, L. P. Thompson 864,874 

Fluid actuating means, R. Conrader 865,296 

Flusl tank, O. F. Gliddtn 865,300 

Fluting machin\ R. F. Kunze 865,188 

Foot warmer, C. H. Whitaker 865,220 

Fruit, apparatus for removing the skin 

from, '.. A. Bee'- uis 864,944 

Fuel, artificial, L. Davis 865,018 

Furnace casing, C. Phelps 865,123 

Furnace charging apparatus, C. L. Taylor.. 864,934 
Furnaces, charging blast, A. G. McKee.... 864,795 

Fuse, time, H. Dahlk" 865,298 

Gaff clapper, R. Vf. Wonson 865,003 

Garment presser, A. W. Eliason 865,091 

Gas engine, H. Pollard 865,267 

Gas or vapor by the direct application to it 
of a suitably expanded medium, method 
of and means for moving a, Kenerson 

& Loepsinger 864,969 

Gassing yarns and other fibers, burner for, 

Rivett & Oldham 864,917 

Gear, propeller, W. Witt 964,942 

Gear, reversible transmission, Morton & 

Kouns 865,201 

Gear, transmission, A. J Morse 864,903, 864,906 

Gearing, transmission,, A. J. Morse. 864,904, 864,905 
Gearing, variable speed, J. S. Barnes, 

864,823, 864,824 

Gin saw cleaner, M. Biadford 865,232 

Glass, making pr'sm, F. L. O. Wads- 
worth 865.136 

Gluten, obtaining dry, L. A. Morel 864,978 

Governor, B. F. Cassel 865,082 

Gramophone, multiple, A. T. Moore 865,344 

Grinding apparatus, crank shaft, G. Benicke 864,880 

Grinding machine, J. S. Lucock 864,791 

Gun cleaning tool, A. H. Durston 864,837 

Gun cocking mechanism, C. F. Lefever 865,310 

Gunnery correcting device, automatic, 

E. W. Hubbard 865,247 

Gutter inserter, D. A. Sapp 864,997 

Halter and bridle, combined, Knight & 

Adams 865,308 

Hammer, power, J. D. Kinson 864,970 

Handle making machine, M O. Thompson.. 865,001 
Harness pads, manufacture of, Lee & Grings 864,973 
Harrov riding attachment, S. B. Hazard, 

reissue 12,690 

Hinge, R. G. Winter, reissue 12,692 

Hinge, gate, J. V. Otmi: 865,243 

Hinge, spring, A. F. Staples 864,932 

Hoist, portable, J. L. rilling 864,798 

Hoisting device, H. J. Schmick 864,998 

Hollow bodies, apparatus for narrowing the 

walls of, H. Kohl 865,257 

Horses of kicking, device for breaking, 

W. T. Neff 864,796 

Horseshoe attachment, C. E. Maud 864,901 

Ilorticultl ral implement, D. Craig 864,953 

Hose holder, fire, J. Kenlon 865,184 

Hose nozzle, II. M. A Ibee 865,146 

Hose nozzle, adjustable, C. R. Ross 864,919 

Hub, wheel, W. J. Connally 865,239 

Humidifier. A. R. Clarkson 865,295 

Humidifying apparatus, J. Taylor 854,810 

Hydraulic motor, T. r. Bollard 865,078 

Hydrocarbon engine, E. Hudson 864,844 

Ice manufacture, freezing machine for, D. 

L. Holden 865,040 

Indicator gage, H. A. Reynolds 864,861 

Ingot manipulator, J. Kennedy 865,047 

Ingot stripper and charger, combined, 

Cromwell & Lash 865,240 

Internal combustion engine, C. Brizzolara.. 865,009 
Internal combustion engine, C. J. Mund- 

henk 865,202 

Internal combustion motor, B. L. Toquet . . . 865,135 
Iron refining material and preparing the 

same, H. W. Lash 804,972 

Ironing machine, J. M. Lockhart "864,851 

Jar and drinking foil it in, combined, J. J. 

Dropeskey 865,024 

Jar closure clamp, J. Kunkel 865,187 

Joint. See Rail-Joint. 

Journal bearing, F. E. Harden 865,245 

Journal box lid, A. Wiv-ler 865,070 

Junction box cover rosette, F. J. Russell... 864,995 

Kinetoscope, B. H. Keller 865,106 

Knife and other cutting blade, G. Thuillier 864,812 

Knitted fabric, B. T. Steber 865,279 

Labeling machine, W. Ruprich 864,920,864,021 

Ladder, folding step, F. B. Koues 864.898 

Lamp, long burning arc, Rosemeyer & Dive. 865,271 

Lamp, street, J. Doyle 864,958 

Lantern burner, signal, E. A. Schuetz 864,803 

Last block sawing device, H. J. Jaquith . . . 865,250 

Latch, car doo_, W. E. lamp 865,191 

Lath mill, C. W. Willett 865,142 

Laundry device, A. R. Wilson 865,069 

Leveling mechanism, W. E. Martin 865,196 

Lightning arrester, W. J. Bell 865,291 

Linotype machine, P. T. Dodge 865,086 

Liquids in receptacles, apparatus for deter- 
mining heights of, G. M. Boone 865,229 

Lock, W. H. F. Young 864,819 

Loom, M. Perreault 865,122 

Loom, cane. W. Wattle 865,283 

Loom for weaving pile fabrics, A. G. 

Cowell 865,332 

Loom harness evener mechanism, B. F. Mc- 

Guiness 865,264 

Loom shuttle chec: , P. ILacpherson 864.900 

Loom, swivel, E. H. Ryoi 865,272 

Loom, weft replenishing, J. T. Cyr 864,956 

Lubricant feeding and distributing mechan- 
ism, W. E. Parr 865,315 

Lubricating and dust proof gland, J. Robert- 
son 8G5.058 

Lubricating apparatus, steam, W. Michalk. 865,262 

Lubricating device, H. C. damage 864,778 

Lubricating mechanism. N. A. Christensen 865,083 

Lubricator, H. A. Weinman 864,876 

Lubricator, F. D. Winkley 865,221 

Lubricator, W. Jamieson 865,248 

Lubricator, J. Sherrv 865,319 

Lung testing device therapeutic, F. W. 

Nebelthau 864,908 

Magnetic composition and making the same, 

R. A. Hadfield, reissue 12,691 

Magnets of alternate current generators, end 
connection for conduction or yield, 

M. Walker 866,219 

Mail crane, J. Bour 865,292 

Manure spreader, A. Johnston 865.182 

Matrices, font of, J. B. Bell 865,073 

Mattress making machine, J. T. Harris.... 865,100 
Measurements on fabric, piece goods, and 
the like, apparatus for marking, E. 

Kessler 864,788 

Meat chopper, G. L. Forrest 865,095 

Memorandum sheet, dictation, N. C. Durand 865,025 

Merchandise holder, D. P. Greenawalt 865,032 

Metal, apparatus for electrically removing 

and severing, R. E. Frickey 864,840 

Milking machine and connections, F. Raven 864,988 

Mine haul, F. W. Harris. 865,303 

Miner's pan, P. A. Hardwick 865,178 

Mineral separator, R. .T. McKeone 865,053 

Minerals from ore, apparatus for extracting, 

O. A. Ellis 865,027 

Moistener, .abel, H. G. Campbell 865,159 

Molding machine, W. H. Wood , 865,071 

Money, instrument representing the transfer 

of, M. H. Fox 865,176 

Mortar mixer or hoe, N. Anderson 865,150 

Motor. See Fan-motor 

Mower, lawn, E. Franke 865,097 

Mower, lawn, W. II. Coldwell 865,161, 865,331 

Mowers and the lik- fickle drive for, C. / 

A. Darrah 865,241 

Mowing machine attachment, H. M. Tar- 
rant 865,066 

Nailing machine work gage, L. A. Cas- 

grain 865,329 

Nautical indicating divice, J. D. Stannard, 

865,277, 865,278 
Numbering or marking machine, G. H. Lang 864,790 

Nut wrench, W. H. Brawley 864,882 

Oil can, J. G. Woodward 885,222 

Oil cup, emergency, R. T. Rickards 864,991 

Oiler, automatic, A. P. Olson 864,857 
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^Ophthalmometer, E. P. Brewer 864,769 

Ore concentrating apparatus, A. S. Elmore 865,334 

Ore concentrating jig, H. Foust 864,776 

Ores and separating by-products therefrom, 

apparatus .*r roasting, A. D. Lee 865,309 

Ores, separating the metallic and rocky con- 
stituents of, D. H. Norris 864,856 

Outlet or junction box, universal, J. L. 

Gleason 864,781 

Packing, J. L. SackeU 864,996 

Padlock, seal, J. B. Orbison, et al 865,313 

Paper ma ing and like machines, electric 

drive for, J. It. Happer 864,842 

Penwiper, D. Seip. 865,273 

Penholder attachment, A. L. Hatfield 865,036 

Pencil attachment, lead, O. Mussinan, 

865,119 to 865,121 

Pencil holder, J. T. Haskins 864,893 

Photograph printing machines, time switch 

for, J. C. Calhoun 864,883 

Pickling vat or barrel, F. Brockhoff 865,010 

Pincushion stuffing machine, E. S. Kid- 
well 865,107 

Pipe hanger, J. E. Jones 864,897 

Pipe turning machine, G. E. Foster 865,096 

Pipes, shaft, etc., repair clip for, W. S. 

Palmer 865,056 

Planing machine, device for automatically 

stopping a, T. B. Rice, Jr 865,124 

Planters, seed dropping mechanism for corn, 

E. A. Johnston 865,307 

Plow, H. Wiard 865,141 

Plow, wheeled, I. A. Weaver 865, 140 

Plowing machine, G. M. Clark 865,294 

Pole base, M. H. Murray 864,854 

Porcelain and other vitreous substances, pro- 
ducing threads and undercuts on, H. P. 
Osborn 865,314 

Power transmission device, C. D, Jenney. . . 864,846 
Power transmission device, E. P. Warner. . . 865,138 
Power yielding and receiving means, F. 

W. Harris 805,338 

Preservative, Rucker & Pickee, reissue. . . . 12,693 

Press, M. S. Clark 864,832 

Printing press, Halfpenny & Hopkins 865,177 

Projectile, explosive, K. Voller 865,282 

Propeller for ships and boats, reversible, G. 

F. VUHnger 864,875 

Pulp and paper, manufacture of, J. M. 

Dohan 865,168 

Pump, A. Dellanna 865,019 

Pump, automatic air, E. J. Rohrbacher. . . 864,918 

Pump curb, A. Schimmel 864,924 

Pump, force, W. K. Andrew 865,151 

Punch, center, L. W. Sherwood 865,063 

Puzzle, O. M. Reed 865,207 

Radiator, R. O. Stutsman 864,871 

Radiator, G. Mennes„on 865,199 

Rail brace, L. W. Sprague 865,320 

Rail joint, C. C. Jantzen 864,895 

Rail joint, J. F. Bastel 865,227 

Railway, H. L. Stillman 864,870 

Railway ballast handling and cleaning ap- 
paratus, D. R. Mehaffey 865,261 

Bailway block signal system, W. M. Chap- 
man 865,013 

Railway block system and locomotive 

equipment for operating the same, H. 

Longauer 804,974 

Railway crossing, J. E. Reese 805,317 

Railway or like points, mechanism for mov- 
ing and locking, L. D. G. Ferreira 804,963 

Railway rail, compound, A. E. Smith 804,807 

Railway rail tie, Roberts & Bliss 865,125 

Railway switch, J. A. Coppock 865,163 

Railway train sys'em, E. D. Small 864,808 

Raisin seeders, impaling roll for, E. L. 

Chaddock 865,236 

Ratchet wheel clic 1 ' spring, E. H. Horn 864,785 

iteceptacle, expanuee", O. F. Eiehberg 865,173 

Ripping tool, ga ment, A. S. Rosing 865,126 

Riveting machine, M. Sternberg 865,132 

Roaster. See Coffee-roaster. 

Roaster, G. F. Knapp 805,110 

Rock drill, R. A. Fmvden 804,838 

Rock drill, E. W. Evans 80. r >,174. 805,175 

Rolling sheet metal, E. Norton 805,055 

Roof, adjustable, T. Wilson 804,941 

Rotary engine, A. G. Edwards 804,889 

Rotary engine, J. A. Mos' r 804,979 

Rotary engine, E. Mu.--., 805,117 

Rotary explosive engine J. V. Ranck 865,206 

Rotarv kiln, W. R. WarrDtl 864,816 

Router head, J. A. Pearson 864,986 

Routing machine fixture, H. A. Reynolds.. 864,862 

Rug fastener, E. IIun..ey 865,102 

Running gear, H. B. Studebaker 864,809 

Sad iron handle, W. G. Boughton 865,328 

Saddles, manufacturing harness, C. II. 

Grings 864,892 

Safety hanger, R. Anteau 804,765 

Sash fastener, J. E. Gibbs 864,780 

Sash fastener and tightener N. S. Hillyard 865,339 

Sash lock, L. R. Eddy 865,090 

Saw, chain, R. L. Muir 865,118 

Saw filing and setting machine, S. E. Arney 865,225 

Saw Jointer, J. G. Murback 864,907 

Saw machine, hack, E Renkenberger 865,269 

Saw set, T. W. Cross 865,165 

Saw setting machine, S. E. Arney 865,325 

Scissors, J. Feinenburg 864,962 

Scouring wheel or the like, C. A. L. 

Saunders 864,92:1 

Scraper, L. G. Haase 804,900 

Screen sizing and separating machinery, J. 

M. Callow 864,827 to 824,829 

Seal, G. H. Huising 865,043 

Sealing device, bottle, W. Bailey 865,004 

Search light, portable, J. Dickens 864,957 

Seat, H. G. Barrett 865,327 

Separating solid particles from each other, 

apparatus for, A. P. S. Macquisten, 

905,195, 865,260 
Separating solids, A. P. S. Macquisten. . . 865,194 

Sewing machine, W. M. Ammerman 865,149 

Sewing machine attachment, G. J. Stevens 865,321 
Sewing machine thread take-up, W. 

Buscher 865,234 

Sewing machines, seam trimmer throat plate 

for, H. L. Phelps 804,797 

Shade and curtain adjus »ng device, R. A. 

Breitenfeld 805,007 

Shade and curtair rod supporting bracket, 

combined, E. L. Brown 865,077 

Sheet metal handlr J. B. Wise 801,817 

Ship salvage system, A. B. Macklin 865,193 

Shirt waist and skirt adjuster, L. Barnett 865,226 

Shoe fastening, F. F. Dumke 864,774 

Shoe polishing „tand, P. W. Craig 864,954 

Shoes, manufacture of, F. G. Delbon 864,835 

Shuttle, automatic or self-threading, R. L. 

Cumnock 865,160 

Side deliv.ry rake. 11. C. Smith 864,868 

Sign character, W. V. D. Kelley 865,255 

Signal, C. R. Dowler 865,169 

Signaling device, electric, A. Larsson 864,971 

Single trigger mechanis W. H. Brown.. 864,826 

Skirt gage, dressmaker's, J. Trauner 864,939 

^kirt gage, diessi aker's, O. Kenney 865.256 

Slate jig, S. J. Kerrigan 865,185 

Sled, self-propelle '.. E. F. Bartlett 865,289 

Slicing board, F. J. Creque 804.883 

Smelt-'n- apparatus, electric, J. C. Young.. 805,285 
Smelting ore and converting matte, A. M. 

Day 865,333 

Soap, method and apparatus for placing 

inserts in cakes of. W. Berry 865,074 

Sound producing device, J. P. Northey 864.91)9 

Spark arrest i, R. La.ib 865,189 

Spark plug, G. W. Sage 805,212 

Speed transmission mechanism, variable, 

C. A. Janson 864,845 

Spike, L. Dube 865,170 

Spindles to shafts, device for securing, H. 

C. Carnage 861,779 

Spinning and ring twisting frames, ring 

traveler for ring, T. Demoulin 865,242 

Spinning machine, ring, A. Klein 865,048 

Spinning machine, ring. T. Yates 865,144 

Spraying fluid upon the surfaces of paper, 

textile fabrics, or the like, C. A. Ila- 

nitzsch 864,784 

Spring equalizer, J. & A. Raab 864.914 

Square, T. Sparks 865,129 

Stair rail joint, W. W. Burns 865,233 

Stamping die, J. R. Main 864,976 

Stand. See Shoe-polishing stand. 

Steam generator, C. D. Mosher 864,853 

Steam trap, A. Sorge, Jr 864,869 

Step switch, C. Kramer 864,899 

Stereotype plate and base, B. C. Schmitt.. 864,802 

Stoker for furnaces, E. Bretney 864,946 

Stop motion, G. H. Lang 864,849 

Storage plant, E. Meier 865,197 
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Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



BUSINESS OPPORTUNITIES. 

FOR SALE.— Strictly modern gray iron foundry com- 
pletely equipped and in daily operation on profitable 
machinery work. Located in Michigan town with ex- 
cellent shipping facilities. Best of reasons for selling, 
and will make liberal terms. Full information cheer- 
fully furnished. Profitable, Box 773, New York. 

I WISH to communicate with party who desires an 
exclusive right to manufacture and sell on royalty a 
new hose supporter for meu. For particulars address 
Burr L. Harris, P.O. Box 581, Los Angeles, Cal. 

INVENTORS, MANUFACTURERS! - Special ma- 
chines designed, built, repaired, and experimental work 
executed in a well-equipped machine shop. J. G. C. 
Mantle, Mechanical Engineer, 1907 Park Ave., New York. 

PATENTED ARTICLES in wire, brass and other 
metals made to order. Stamping, press work. Prices 
reasonable. Special low prices to established trade. 
The Fischer Mfg. Co., Paterson, N. J. 

PATTERN LETTERS AND FLGUREd (White Metal 
and Brass) for use on patterns for castings. Large va- 
riety, prompt shipments. Send for catalog. H. W. 
Knight & Son, Seneca Falls, N. Y. 



PATENTS FOR SALE. 

FOR SALE OR ON ROYALTY, Patent No. 796,255- 
Samuelson's Improved Rail Joint. Simple and secure, 
positively non-pjunding, no strain on bolts, profitable 
to manufacture. For particulars address C. J. Samuel- 
son, 611 Penn Street, Kansas City, Mo. 

FOR SALE.— Patent protecting new invention in the 
line (if men's garters. Or will consider invention's 
manufacture under exclusive royalty. For particulars 
address Burr L. Harris, P. O. Box 581, Los Angeles, Cal. 

WILL SELL. — Just patented, street car danger 
signal. Warns against opposite track. Any fair cash 
offer. For particulars address b\ L. Wolford, 879 East 
Main Street, Columbus, Ohio. 

U. S. PATENT No. 856,018 on Power Shovel. Will sell 
outright or nn royalty, with privilege of all future im- 
provements. For further information address Robert 
Belden, Spanish Ranch, Plumas County, Cal. 



PATENTS WANTED. 

OFFICE HELPS OR APPLIANCES WANTED — 
Convenient novelties for busy offices. Bright ideas 
purchased or manufactured and sold on royalty. Pax 
Company, 121 West 42d St., New York City. 



AGENTS WANTED. 

AGENTS for new pencil sharpener. Advertising 
novelty. Big commissions. Send 12 cents for pocket 
sample. For full particulars address I). S. Matthews, 
2902 Lucas Ave., St. Louis, Mo. 

AGENT3 WANTED. — Big profits; Gre-Solvent 
cleans hands instantly ; removes grease, paint, ink. etc.; 
every mechanic buys; get sample and terms. Utility 
Co., 646 West 44th Street, New York. 

EXCLUSIVE AGENCIES GIVEN. -We wantagood 
man in every town to sell first-class electrical special- 
ties during spare hours to bouses, stores and especially 
factories. Easy sellers and good big profit. Write for 
our Sole Agency. Hill- Wright Electric Company, 105 
Reade Street, New York City. 



HELP WANTED. 

LEARN ADVERTISEMENT WRITING and you can 
positively earn from $25 to $100 a week. Write to-day 
for illustrated prospectus. Sent free upon request. 
Tells everything. Page- Davis School, Dept. 89, Chicago. 

WANTED, A MAN IN SHOP or Factory assole repre- 
sentative in his locality to sell direct to his fellow 
workers. Anyone desiring to increase income, this is 
an excellent opportunity. Importer to consumer. 
Write to-day. New York, China and Japan Tea Co., 
Hudson and Canal Streets, New York City. 

ROYALTY SALESMAN WANTED to travel and 
pi acemanufactureandsaleonroyalty of splendid house- 
hold article. Right man can clear $10,000 in a few 
months. Address XX, Box 73, New York. 



MOTION PICTURES. 

THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy ; yearly subscription, $2. The only paper de- 
voted to the moving picture, illustrated song and lan- 
tern lecture field. Moving Picture World, Box CSQ, N. Y. 



MODELS & EXPERIMENTAL WORK. 

IN VENTIONS PERFECTED.— Mechanical Drawings 
Tools, Dies, Special Automatic Machinery and Novel- 
ties manufactured. The Victor Model and Novelty Co., 
Phone 3359 Worth, Corner Pearl and Centre Sts. N. Y. 



AUTOS. 

ON ACCOUNT OF THE NUMEROUS INQUIRIES 
we have recently received for chauffeurs, we nave de 
cided to open a department that will enable you to be- 
come an experienced automobile driver and mechanic. 
Special course for those out of town. Write Automo- 
bile Exchange, 1416 Broadway, New York City. 



TYPEWRITERS. 



TYPEWRITER "Bargain List" free. Deal direct, 

save agents' commissions. Underwoods, Remingtons, 
Olivers, $38; others $15, $25, shipped on trial. Old Re- 
liable, Consolidated Typewriter Ex, 243 Broadway. N.Y. 



BOOKS AND MAGAZINES. 

DEEP BREATHING.— How. When and Where. A 
64-page illustrated book on this vital subject sent on 
receipt of 10 cents. For information address P. von 
Boeckmann, R.S., 750 Bristol Building, 500 Fifth Avenue, 
New York. 

CORRESPONDENCE SCHOOLS. 

PATENT LAW AND OFFICE PRACTICE BY MAIL. 
Free booklet and specimen pages of thoroughly practi- 
cal course. Price reasonable. Correspondence School 
of Patent Law, Dept. A , 1853 Mintwood, Wash., D. C. 



SCHOOLS AND COLLEGES. 

PRACTICAL INSTRUCTION in the engineering use 
of Algebra, Geometry, Logarithms, Trigonometry, Slide- 
rule, Planimeter, Perspective and Scales. All bv mail. 
Geert Blaauw, 25 Broad St., 20th floor, Roo a 12. N. Y. City. 



AUTOMATIC MACHINERY. 

MANUFACTURING. -Special dies, tools, jigs, etc. 
Inventions perfected, fine model making and experi- 
mental work, designing and draughting. Hull Bros., 
54 H udsc n St.. Jersey City. Phone 1099L, J. C. 



PHOTOGRAPHY. 



PHOTOGRAPHERS, we want to get you in the habit 
of reading the American Photographer and Camera and 
Dark Room, the biggest and best Photographic monthly. 
The yearly subscription price is $1.50, 15 cents monthly 
at news dealers. We will send you four numbers as a 
trial subscription for 25 cents in stamps or coin. Am- 
erican Photographic Pub. Co., 361 Broadway, New York. 



SEASICKNESS. 

SEASICKNESS and Car Nausea prevented, Brush's 
Remedy (Elixir prophylactic). Guaranteed perfectly 
Harmless. The only preparation that has never failed. 
Free booklet proving these statements sent by Brush 
Chemical Co. 299 Broadway, N. Y. All druggists $1 per 
bottle. 



Stove, I. B. Sunders 

Stove, gas, W. H. Calkins 

Stove pipe thimble, C. T. McCarroll 

Strainer, W. Jones 

Straw binder, H. A. Hancock 

Street cleaner, I. Ludlow 

Surgical or medical bandage, P. F. W. 
Kappmeie r 

Swinging screen, J. H. Cornelison 

Switch mechanism, automatic, Bell & 
Dykstra 

Switchback apparatus, Hartley & Bishop, . 

Talking machine sound box, E. It. John- 
sou 

Talking machines, mounting for the stylus- 
bar of, L. F. Douglass 

Tank alarm, G. h\ Elliott 

Telegraph transmitter, J. A. Carter, Jr. . . . 

Telegraphy, printing, I. Kitsee 

Telephone lines, supervisory system for, 
W. W. Dean 

Telephony. D. M. Therrell 

Thermostat, J. M. Harrison 

Thermostatic controller, C. A. Dunham 

Threshing machines, self-feeder for, A. 
Zastrow 

Tire casing or shoe, pneumatic, Baker & 
Hawley 

Tire, cellular pneumatic, E. C. Schoon- 
maker 

Tire setter, rubber, H. L. Stoup 

Tire, vehicle, G. O. Fankboner 

Tires to rims, means for securing soft tread, 
F. M., J. S. & W. W Hilton... 805,039, 

Tires, tread for pneumatic, Baker & Maw- 
ley 

Tobacco preparation, masticable, C. Ellis. . . 

Tool, E. F. McCarthy 

Tool, pneumatic, F. S. Graham 

Tooth crowns, contouring goli, F. La 
Chapellr 

Toy, J. Heltzel 

Trace hook, II. Applegate 

Traction ami lawn rolling roller, W. II. 
Coldwell 

Train stop, automatic, H. G. Sedgwick. . . . 

Trolley, L. S. Wilder 

Trolley head, J. D. Gibbs 

Trolley pole, jointed, II. Tadley 

Trolley wire crossover, D. II. Doak 

Trouser stretcher, W. T. Shoemaker 

Truck, lifting and carrying, T. V. Moore... 

Trunk, C. C. Wigginton 

Tumbling barrel, H. J. Guttman 

Turbine, J. H. Corthesy 

Turbine, explosive, II. Zoelly 

Turbine, steam, J, K. Clark 

Turntable operating mechanism, J. L. Pill- 
ing 804,799, 

Typewriter, (1. A. Aldrich 

Typewriter attachment, J. I. Porter 

Typewriter feed mechanism, F. Schuler. .. . 

Typewriting machine,' II. W. Merritt 

Typewriting machine, C. Gabrielson 

Typewriting machines spool and ribbon me- 
chanism for front strike, W. R. Fox . . 

Umbrella, Shipman & Click 

Umbrella, folding. T. F. Bigelow 

Valve, W. H. Roberts 

Valve for fluid compressors, discharge, N. 

A. Chrlstensen 

Vamp holder, J. U. Bergquist 

Vehicle brake, B. Viola 

Vehicle rim, L. B. & J. Gast, Jr 

Vehicle seat lock, J. Arcoren 

Vehicle spring, (i. XV. LoefHer 

Vehicle storm front, O. A. Charles 

Vehicle wheel, I. Abbott 

Vehicle wheel, (J, R. Williams ■ 

Vehicle wind shield. W. N. Beecher 

Vending machine, H. A. Walters 

Vending machine, Glllett & Martin 

Vending machine, I-]. L. Sons, et al 

Vent cap, J. Capaldi 

Ventilator. See Window- ventilator. 

Vessel, marine, T. S. Barwis 

Vessel raising apparatus, sunken, F. Staud 

y Ximenez 

Vessels in ease of colli lion, protector for, 

N. C. Yorgensen-Gundholm 

Vibrator, R. G. Hill 

Voting machine. R. McKenzie 

Wagon brake, automatic, Vanness & O'Brian 

Wagon, dumping, F. Bloomingdale 

Wagon, dumping, A. C. Lemon 

Wall and block for making the same, 

O. Richards 

Wall block or section mold, portable, II. 

B. Copeland 

Watch, A, Bannatyne 

Water governor, Richards & Tolinan 

Water motor, R. O. Hammond 

Water trap, waste, C. II. Moore 

Well drilling apparatus, deep, Jackson & 

Dower 

Wheel, E. D. Markham 

Wheel rim, vehicle, J. M. Padgett 

Wheelbarrow wheel. Smith & Baker 

Whin socket lock, B. H. Short 

Whisky ageing apparatus, W. II. Johnson.. 

Windmill, W. J. Kickbush 

Window, G. E. Humphries 

Window, metallic, W. E. Zahner 

Window, reversible, D. E. Hipolito 

Window, ventilator, A. S. Meek 

Windows, waterproof fitting for, W, Nicol.. 

Wire feeding device, W. P. Randall 

Wire locking device, cross, A. Ileim 

Wire stretcher, L. A. Butts 

Wrench, M. Schwendntr 

Wrench, E. E. Scales 

Writing apparatus, C. J. F. Lange 

Writing machine, H. W. Enderis 

Wurtzilite or elaterlte and producing 

fusible soluble products, treating, Doer- 

flinger & Buck 

Yoke attachment for taking up vibrations, 

neck, L. Fields 



804,804 
805,158 
864,980 
804,787 
804,783 
805,311 



8G4,820 



8G5.30G 

805,288 
805, 02G 
804,981 
8G5,:i37 



805,102 ; 
8G4.800 
805,32:! ' 
804,905 ; 
864,912 ! 
864,888 
801,999 
804,902 
805,322 I 
804,782 ' 
865,164 ! 
864,821 i 
805,160 j 

864,800 ' 
805.147 : 
804,987 , 
805,214 
804,793 j 
864,890 



The Varnish that lasts longest 



Made by Murphy Varnish Company. 



804,777 
X04.029 
X04.045 
805,318 



805,014 
805,228 
805,002 
804,841 
805,152 
805,259 
804,052 
805,072 
805,141! 
805.200 
8(44,815 
804,801 
805,275 
804,884 



805,155 

805,130 

805,244 
804,843 
805,052 
804,814 
804,708 
X00.040 

804,801 

805,207 
801,822 
804,000 
804,007 
805,312 



805,103 
805,115 
KIM, 011 
805,274 
805, OIK I 
804,800 
SIM, 780 
805,341 
805,280 
805,340 
801,702 
805,204 
804,800 
805,305 
805,070 
804,800 
805,127 
804.850 
801,000 



804.83G 
805,004 



THESE $8,00 OPERA GLASSES 
AND $6,00 CASH ARE YOURS 

FOR THE TRYING 




For 20 Subscriptions you can win these $8.00 
Opera Glasses and $6.00 Cash 



Every 

Subscription 
Means a Prize 
and a Cash 
Commission 



The 

METROPOLITAN 

MAGAZINE 

wants 

Wide=Awake 

Representatives 



Your Cash Commissions 
and the value of your 
Prizes are in proportion 
to the number of Sub- 
scriptions which you 
obtain 



Pianos, Automobiles, Gasoline Launches, Boats, Cameras, Canoes, Kodaks, 
Typewriters, Jewelry, Silverware, Bicycles, Trip to Japan, Trip to Europe, Three 
Weeks' Vacation at the Greatest Pleasure Rescrrt in the World. These are some of 
the prizes to be given away this season. 

Not only is this one of the greatest Subscription Campaigns ever launched, but 
it also offers the richest harvest for Solicitors of Subscriptions, for the value of the 
prizes and the amount of the commissions are to be in keeping with the campaign 
we are waging. 

THE METROPOLITAN MAGAZINE is launching the greatest Subset iplion 
Campaign ever inaugurated in the history of the publishing business. We are 
offering a wonderful series of valuable prizes and liberal commissions this season to 
representatives who secure subscriptions for the Metropolitan Magazine. 

The Prizes Are Not Competitive 

Aaare 8S thenETR0P0LITAN HAGAZINE 

Dept. S. A. 3 WEST 29th STREET 
NEW YORK 



DESIGNS. 

Car body, W. R. McKeon, Jr 38,785, 38,780 

Lightning arrester casing and support, F. 

W. Lord 38,782 

Picture frame, H. L. Beach 38,780 

Plate, Wllhelm & Ben'amin 38,770 1 

Spoon. C. Selkirk 38,783 

Spoons, forks, or similar articles, handle | 

for, H. Hillbom 38,784 t 

Wall pocket or similar article, R Flana- 
gan 38,781 



TRADE MARKS. 

Baking powder. C. A. Murdock Mfg. Co.... 05,017 
Bed bottoms, spring, Atlanta Spring Bed 

Co 04,057 

Belting, B. F. Goodrich Co 04,007 to 05,000 

Belting and hose, B. V. Goodrich Co 04,000 

Belting, leather, New York Leather Belting 

Co. . 0.1, 025 

Belting, leather and fabric, J. E. Rhoads 

& Sons 05,028 

Beverages and preparations for making same, 

certain, Oliver-Finnie Co 05,088 

Beverages, carbonated Dixie Carbonating Co. 05,042 
Boiler cleaning compounds, Freepoit Plumb- 
ing and Heating Co Oa.Ol!) 

Bolting cloth, silk. R. L. Latimer & Co 05,008 

Boots and shoes, leather, Smith-Wallace Shoe 

Co 04,073 

Boots, shoes, and slippers, leather, W. 

Bernstein 04,050 

Brandies, Wm. Hoelseher & Co 05.070 

Brooms. Lee Broom & Duster Co 05.022 

Butter, E. G. Perez & Co 05,070 

Buttonhole strips for garments, G. P. Ide 

& Co 05,084 

Cameras, camera stands ;:nd tripods, Blair 

Camera Co 04,970 

Candies, crystallized and glace fruits, 

Oliver-Finnie Co 05,054 

Candles, Will & Baiimer Co 04,01)3 

Candles, Merkle Wax and Candle Co 05,024 

Canned, dried, and fresh fruits, Balfour, 

Guthrie & Co 05,039 

Canned fruits and vegetables, II. F. Heming- 
way & Co 05,051 

Canned peas. F. P. Roe & Rio 05,050 

Canvas inteilinings. S. Nachtigall . . . 05,009 

Cartridge shells, bullets, anil wads, Union 

Metallic Cartridge Co. 65,035 



CEMENT 

Its Chemistry, Manufacture, a.ad Vse 



SCIENTIFIC AMERICAN SUPPLEMENT 
1372 contains an article by A. D. Elbers 
on tests and constitution of Portland ce- 
ment. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1390 discusses the testing of cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1325 contains an article by Professor 
William K. Ilatt giving an historical 
sketch of slag cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
955 and 1042 give good accounts of ce- 
ment testing and composition, by the 
well-known authority, Spencer B. New- 
berry. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1510 and 1511 present a discussion by 
Clifford Richardson on the constitution of 
Portland cement from a physico-chemical 
standpoint. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1401 gives some fallacies of tests or- 
dinarily applied to Portland cement. 



SCIENTIFIC AMERICAN SUPPLEMENTS 
14G5 and 14G6 publish an exhaustive 
illustrated account of the Edison Port- 
land cement works, describing the ma- 
chinery used. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1519 contains an essay by R. C. Carpen- 
ter on experiments with materials which 
retard the activity of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1561 presents an excellent review by 
Brysson Cunningham of mortars and ce- 
ments. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1533 contains a resume of the cement in- 
dustry and gives some valuable formulae. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1575 discusses the manufacture of hy- 
draulic cement. L. L. Stone is the author. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1587 and 1588 contain an able paper by 
Edwin C. Eckel on cement material and 
industry of the United States. 



Any one of these Supplements will be sent for 10 cents. The entire set 

costs $1.60, and constitutes an invaluable text book on the subject. 

Order from your newsdealer or from 

MUNN & COMPANY, 361 Broadway, New York 
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Valuable Volumes 



Electrician's 
Handy Book 

BY 
Prof. T. O' Conor Sloane, A.M., E.M.,Ph.D. 

Handsomely Bound In Red Leather, 

with Titles and Edges in Gold 

Pocketbook Style Price $3.50 

A thoroughly practical up - to - date 
book of 768 pages, covering the entire 
field of electricity. Contains no useless 
theory. Everything in it is to the point 
and can be easily understood by the 
student, the practical worker, and the 
every -day working electrician. The ad- 
vanced electrical engineer will also re- 
ceive great benefit from its perusal and 
study. 

Fifteenth Edition Revised, Enlarged and Reset 

Gas, Gasoline and 
Oil Engines 

Including Gas Producer Plants 

By Gardner D. Hiscox, M. E. 
Price $2.50 

The only complete American book on 
the subject for Gas Engine Owners, Gas 
Engineers, and intending purchasers of 
gas engines, treating fully on the con- 
struction, installation, operation and 
maintenance of gas, gasoline, kerosene, 
and crude petroleum engines. 

The new rewritten, enlarged and re- 
vised 15th edition of this work has been 
prepared to meet the increasing demand 
for a thorough treatise on the subject. 
Its 450 pages give general information 
for everyone interested in this popular 
motive power, and its adaptation to the 
increasing demand for a cheap and easily 
managed motor requiring no licensed 
engineer. It is fully illustrated by 351 
Engravings and Diagrams. 



Mechanical Movements 

Powers, Devices, and Appliances 

By Gardner D. Hiscox, M.E. 

Large 8vo. 402 Pages. 1649 Illustrations, 

with Descriptive Text. Price $3.06 

Mechanical Appliances 

Mechanical Movements and 
Novelties of Construction 

By Gardner D. Hiscox, M.E. 
Being a Supplementary Volume to the 
Author's Work entitled Mechanicai, 
Movements, Powers and Devices. 

Contains 1,00c Special Made Engravings. 
400 pages. Cloth Bound. 

Price $3.00 

The above two volumes sold together for 

{5.00 postpaid. 



Modern Steam Engineering 

in Theory and Practice 

By GARDNER D. HISCOX, M.E. 
Price 83.00 

This is a complete and practical work of 
487 pages, dealing with the care and 
management of Boilers, Engines, Pumps, 
Superheated Steam, Refrigerating Machin- 
ery, Dynamos, Motors, Elevators, Air Com- 
pressors, and all other branches with which 
the modern Engineer must be familiar. It 
fully describes and illustrates the proper- 
ties aud use of Steam for the generation of 
power in the various types of engines in 
use. Slide Valve, High-Speed Corliss, Com- 
pound, Multi-expansion engines and their 
valve gear, the De Laval, Parsons, Curtiss 
and other Turbines are included and fully 
described and illustrated. Forty-two tables 
of the properties and application of steam 
in its various uses are included, which in 
themselves form a most valuable and in- 
structive section of the work. 

Nearly Two Hundred Questions with their 
Answers on Steam and Electrical Engineer- 
ing likely to be asked by the Examining 
Board are included. These if studied by 
you will help you to procure a license. This 
book is thoroughly reliable and practical, 
and not only a guide but a teacher. As a 
text book it is the latest and best authority 
on the subject. It is fully illustrated with 
detail engravings, not to be found elsewhere 

V8~ A special circular describing these boohs sent on 
request. 
tW Any of these books sent prepaid on receipt of price. 

MUNN «&. CO., 
Publishers, 361 Broadway, New York 



Cartridges and primers, Union Metallic 

Cartridge Co 64,992. 65,031 to 

Cartridges, caps, and primers, Union Me- 
tallic Cartridge Co 64,990, 

Chains, filled, S. 0. Bigney 

Chairs, Corry Chair Co 

Choedate and cocoa, Cadbury Bros 

Chocolates, Ginter Gi eery Co 

Chocolates, Touraine Confectionery Co 

Cigars, Omacht & Stedman 

Cocoa, chocolate, and preparations thereof, 

B. E. Enjre 

Cornmeal, Gulfr, >rt Grocery Co 

Corsets, Kops Bros 

Cotton piece goods. A. G. Hyde & Sons.... 
Cotton piece goods and blankets, Atlantic 

Cotton Mills 

Cream separators, Empire Cream Separator 

Co 

Dyes, Wells & Richardson Co 

Electric testing apparatus, Evershed & Vig- 

noles 

KlaToring extracts, MeCormicfe & Co 

Flour, wheat, pancake, and pastry, Portland 

Flouring Mills Co 

Foods, certain, E. C. Glaccus 

Game, certain, Milton Bradley Co 

Gin ad cordials, Tanquer: y. Gordon & Co. 
Gums, chewing, National Vending Machine 

Co 

Hair dye, L. Spiro 

Hair pins, combs, and hair ornaments, raeifie 

Novelty Co 

Hair tonics, L. Megroz 

Hose, B. F. Goodrich <'•■ 65.001 to 

Hydraulic Jacks, R. Dudgeon 65,063, 

Hydraulic jacks and presses, pumps therefor, 

etc. R. Dudgeon 65,064, 

Hydraulic jacks, presses, and pumps, R. 

Dudgeon 

Ice making machinery, ammonia compressors, 

and condensers. Triumph Electric Co. 

Jumpers and overalls, Burnham Hanna 

Munffer D-y Goods Co 

Lard substitute, Cudahy Packing Co 

Lard substitute, Streett & Corkran Co 

Lead in oil, white, Selby Smelting & Lead 

Co 

Leather handbags and reticules, Robbins & 

Prokeseh 

Leathei manufactures, c lain, Frank Payne 

Co 

Leggings made from textile fabric, S. Rauh 

& Co 65,072, 

Liquid seperating machine, centrifugal, Em- 
pire Cream Separato Co 

Machinery, certain, Gould & Eberhardt 

Magazines, Scientific Station for Pure 

Products 

Medicated lozenges, G. I. Hudson 

Medicines, certain, A. Duka 

Medicines, certain, F. H. Green 

Medicines, certain, F. Mollering 

Medicines, synthetic, Actien-Gesellschaft fur 

Anilin-Fabrikation 

Oils, mineral, E. Jungincpr 

Paints and painters' miterials, certain, 

Lowe Bros. Co 

Paper, tablets, and pads, writing, John 

Waller & Co 

Paper, typewriter, American Writing Paper 

Co 

Paper, writing, Taylor-Atkins Paper Co 

Pencils, l?ad, Eagle Pencil Co 

Pens, writing and drawing, C. Howard Hunt 

Pen Co 

Perfumeries, Aetien-Gesellschaft fur Anilin- 

Fabri- ition 

Pharmaceutical preparations, certain, Par- 

chen Drug Co 

Pills for curing rheumatism and gout, R. 

Sehoellkopf 

Razors, C. J. Tagliabu. 

Remedies, rheumatic, kidney, and bladder, 

Old Fort Chemical Co 

Rings, finger, Lyons Manufacturing Co 

Salt, stock and table. Utility Salt Co 

Sewing machines and attachments, E. Cor- 

nely & IMls 

Shoes, leather, G. E. Bartlett 

Silk and cotton piece goods, S. Friedman 

& Co 

Silk and silk mixed piece goods, Susque- 
hanna Silk Mills- 65,057. 

Silver and metal polishes, J. A. Wright 

& Co 

Skin food, E. H. Silljan 

Soap, M. Werk Co 

Soap and bath powder, Pacific Coast Borax 

Co 

Stringed instruments, B. -R. McMains 

Sweeping compound, chemical, W. F. Smith.. 
Syrup and molasses, E. Feibleman Sons & 

Co 65,046, 

Tacks and staples, Buffalo Specialty Co 

Talking machines and talking machine rec- 
ords, Victor Talking Machine Co 

Thread, spool and sewing cotton, American 

Thread Co 

Tobacco, smoking and chewing, Axton-FIsher 

Tobacco Co. . . 

Tobacco, smoking and chewing, J. F. Zahm 

Tobacco Co 64,982, 

Valves, Ajax Valve Co 

Valves, regulating and balance, H. Mueller 

Manufacturing Co 

Whisky, I). L. Arey Distilling Co 

Whlsk.v. H. Well & Sons 

Wood manufactures, certain, Simmons Hard- 
ware Co 



65,035 

64,991 
66,018 
64,961 
65,081 
65,048 
65,058 
64,988 

65,045 
65,050 
65,085 
65,059 

65,061 

65,044 
65,038 

64,980 
65,086 

65,071 
65,082 
64.968 
65,077 



65,05:i 
65,074 

65,055 
65,023 
65,015 
65,066 



65,007 

65,065 

64,975 

65,080 
64,962 
65,075 

64,989 

64,970 

64,964 

65,073 

65,043 
65,049 

64,071 
65,021 
65,018 
65,020 
65,087 

64,994 
64,984 

64,985 

64,965 

64,956 
64,974 
64,963 

64,060 

64,995 

65,027 

65,089 
65,076 

65,026 
64.086 
65,037 

65,041 
64,958 

65,083 

65,090 

64,981 
65.020 
64,066 

64,969 
64,967 
65,030 

65.047 
65,040 

64,976 

64,977 

64,978 

64,983 
65,060 

65,052 
65,062 
65,078 

64,972 



LABELS. 

"Behrens* Glyco Thelon," for a soluble 

sulfur compound, Thelon Chemical Co. . . 13,775 

"Century Prints," fop pictures, Century Co. 13,778 

"Duco Smoking and Chewing Tobacco," for 
smoking and chewing tobacco, Penn To- 
bacco Co 13,771 

"Elston the Original Paint and Varnish Re- 
mover," f->r a varnish remover, Chicago 
Wood Finishing Co 13,777 

"Jersey Queen," for condensed milk, Nook- 
sack Valley Condensed Milk Co 13,772 

"Lincoln Hair Pomade,"' for a hair prepara- 
tion, P. C. Bilisoly 13,774 

"Madame Elise Inimitable Perfection Skin 
Food," for massage cream, E. T. Mc- 
Cann 13,773 

"Perm's High Grade Smoking and Chewing 
Tobacco," for smoking "and chewing to- 
bacco, Penn Tobacco Co 13,770 

"Trocadero Parisian Cologne," for cologne, 

C. Rahayel 13,776 



PRINTS. 

'Empire State Refrigerating Machine," 
for ice pnd refrigerating machinery, 
Kmpire State Engineering Co 2,104 

"Headquarters for Souvenir Post Cards," 
for post cards, Globe Sign and Poster 
Co t 2,100 

"Highest Grade," for cocoa, Runkel Bros., 

Incorporated 2,098 

'Meld Back 48, Pinochle Playing Cards," 
for playing cards, United States Playing 
Card Co 2,101 

"Men's and Boys' Apparel," for men's 

and boys* apparel, H. C. Lytton 2,099 

"Pneumatic Back, Bicycle Playing Cards," 
for playing cards, United States Playing 
Card Co 2,102 

"Schoenhut's Humpty Dumpty Circus, The 
Toy Wonder," for toys, A. Schoenhut 
Co 2,103 

'Victor," for typewriters, Victor Type- 
writer Co 2,105 



A printed copy of the specification and drawing 
of any patent In the foregoing list, or any patent 
in print Issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Mann & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named In the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 
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WINCHESTER 



You Can Own a Diamond or Watch. 

We send one on approval. If you like it, pay 1-5 on I 
delivery, balance 8 monthly payments. Catalog free. Writetodny I 
LOFTI8 BRQ8. A CO., Dept K18u. 93 State St. . Chicago. HI. f 




The K-W Magneto 

For jump spark only. Just the 
thing for your Automobile and 
Motor Boat. Does away with all 
batteries. Will start the engine 
easily. Price, $35.00. 

THE K-W IGNITION CO. 
27 Power Ave., Cleveland, O. 



LET US BE YOUR FACTORY 



We estimate on anything you want made to order. 
STAMPINGS, MODELS. EXPERT WORK 

We publish " The Silent Partner," a brainy little 
magazine, full of yootl thoughts. Sample free. Write us 
THE GLOBE MACHINE AND STAMPING CO.' 
»?0 Hamilton St.. Cleveland, O. 



JUUMLJKGsX Corliss Eneines, Brewers 
and Bottlers' Machinery. THE VII. TER 
MFG. CO.. 899 Clinton St., Milwaukee. Wis. 



MODELS 



A. EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 
E. V. BAILLARO. 24 Frankfort Street. New York. 



yfc T T TJ TJ TJ^ T"l Expert Manufacturers 

*\ \J JD JJ Us IV. Fine Jobbing- Work 

PARKER. STEARNS & CO.. 228-229 South Street, New York 



IT, & gears!© 



INVENTIONS PERFECTED 

UNION NIODELWORK! 

193 SoCLARKSt CHICAGO. 



MflnPI S $ EXPERIMENTAL MACHINERY. 

IIIUUELO Gears. Dies, Tools. Novelties manufac- 
tured. Fine, Accurate Work a Specialty. M.P.Schell, 
1759 TTninn Strept.. San Francisco. 



INVENTIONS PRICES RIGHT. PROMPT SERVICE. 
„' _t.'L"J„ COMPARISON SOLICITED. RICHARD A. 
PERFECTED. SCHULTZ CO. 141-143 t. ONTARIO ST.CHICAG0. 



c 



CM CUT QfinifC How to Use Portland Cement 

CITICn I DUUIVO. 50c.; Cement Sidewalk Con- 
struction, 50c; Reinforced Concrete destruction, $?. 50; Hol- 
low Concrete Block Building Construction, 50c. Sent postpaid. 

EMENT AND ENGINEERING NEWS, Chicago, III. 



We Have No Rent 

LARIMER MFG. CO., 



to add when mak- 
ing you Prices on 
Dies or Stamping. 
Kola, 111. (near Chicago) 



VENTRILOQUISM 

Learned by any Man or Boy at home. Small cost. Send 

to-day 2-cent stamp for particulars and proof. 

O. A. Smith. Room 454, S040 Knoxvllle Ave., Peoria, 111. 




Rifle, Revolver and 
Pistol Cartridges 

in all calibers are as near per- 
fect as experience and brains 
coupled with modern and 
scientific methods of manu- 
facture can make them. Al- 
ways shoot Winchester make 
of cartridges and insure 
against the annoyances caused 
by unreliable ammunition. 

Winchester Rifles and Winchester 
Cartridges are made for each other. r 

WINCHESTER REPEATINC ARMS C0> 
NEW HAVEN, CONNu 



lever Suoh 



look News ae 



THE NEW AMERICANIZED 
ENCYCLOPEDIA BRITANNICA 

CONDEMNED TO DANISHMENT from our Market, DIDS FAREWELL to 
the American People In the MOST SENSATIONAL SALE OF OUR TIME 

Publication must cease at onoe. Entire publishers' stook now 
on hand to be cleared with the utmost rapidity at less than 

ONE HALF the PRICES at which over 250,000 SETS HAVE SOLD. A SALE 
to MARK AH EPOCH in BOOK HISTORY. AN EVENT WITHOUT EXAMPLE 

S 1 .00 Secures Complete Set- 
Sent Free for Examination 




Questions of international copyright have been decided against the American publishers. The greatest, 
most valuable and popular of all American book publications must end its marvelous and unparalleled career 
of success immediately. A temporary arrangement has been effected by which the publishers of the regular 
English edition, who have secured absolute control, permit the selling of all sets that are now bound and can be 
marketed at once. In this great crisis the American publishers turned to us as the one house in America 
whose gigantic resources could grapple with the situation. We purchased the entire stock at our own figures 
and now offer them at prices absolutely without precedent in this country. 

The sets in cloth binding we offer at $37.00; in half morocco at $46.00. When these are sold von CANNOT 
AGAIN BUY this popular Americanized edition AT ANY PRICE. The new English edition, now being pre- 
pared, will cost you &150 and $200. FOUR TIMES MORE than our clearance prices. 



BUY NOW WHEN YOU CAN SAVE SO MUCH 



THE CHANGE WILL NOT COME AGAIN 



THE GREATEST OF ALL ENCYCLOPEDIAS. This monumental work is in a class by itself 
Its supremacy has never been questioned. What Napoleon is among soldiers, what Socrates is among 
philosophers, what Raphael is among artists, the New Americanized Britannica is among encyclopedias 
— beyond all comparison or competition. The most profound and brilliant thinkers of the world have _ 
written its articles. Three hundred of the ripest scholars of America have revised every word and J 9-14-07 
line, added, condensed and improved, and brought all information up to the very latest date. It is a f SiEGEL 
home university, a college education, a huge library. It covers the entire range of human discov- f COOPER 

rCO., New York 



6ry, experience, knowledge and achievement. 

SENT FREE FOR. EXAMINATION. If you will .sign and maU to us the accompanying 



coupon, we will send, while they last, a complete set of this superb work to any address in the f Send me r ° r e *- 
United States or Canada for five days' free examination in your home. This does not involve f animation, pre- 
one cent of cost or one particle of obligation. We pay all transportation charges. If you do f P a,d j a l ' om f ,le * te 
not wish to retain the books, return them to us at our expense. 

ONE DOLLAR SECURES THE SET. Should you decide to purchase after 
examination, you can then send uo $1C0 as the first payment and the balance 
can be paid at the rate of $2.03 per month for the cloth, and (2.50 per month for 
the half morocco. 

DO NOT DELAV. Cut out and mall the coupon to-day, if yon wish 
to secwre the most wonderful book bargain of this generation. The setB will fairly 
melt away at these phenomenal prices, and in order to secure oneyou must uct 
at once. You can never duplicate this opportunity. Do it noiv. 



closin 



eet of the New Ai 
ericanized Encyclo- 
pedia Britannica in half 
morocco binding at your 
ingout price of $46.00. 
ild decide to pur- 
chase I will send you $1.00 
within five days after receipt of 
goods and$2.50 per month for 
eighteen months thereafter. If 1 
hould not wish to retain them I 



SIEGEL COOPER COMPANY 

J. B. GREEN HUT, Pres. 

6th Ave., 18th and 19th Sts„ NEW YORK 



/ill notify yon promptly, and hold 
rm subject to your orders. Title to 
remain in Siegel Cooper Company until 
s are fully j^aid (or. 



Address— 

lothediuo 



be desired write cloth in place of 'half 



mnrrx'co' and $2 per month in plnre of '$2.50.' 



) 1907 SCIENTIFIC AMERICAN, INC. 



200 



Scientific American 



September 14, 1907. 




Rubber Pump Valves 

For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. J- J- J- 

Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. •£ J* •£ •£ •£ •£ •£ 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

91 & 93 Chambers Street, New York 



All varieties at lowest prices. Best Railroad 

I Track and Wagon or Stock Scales made. 

I Also 1000 useful articles, including Safes, 

I Sewing Machines, Bicycles. Tools, etc. Save 

Money. Lists Free. Chicago Scale Co., Chicago, 111. 




OLDS[ 

ENGINES j 

"Best by Every Test" | 

U.S. Gov't Report § 

For 25 years the | 
standard. Used by L\ S. Government. We § 
build engines from 3 to 50 H. P. for all sorts of | 
stationary and farm power. Send for catalogue, f 

OLDS GAS POWER CO. 

958 Seager Street Lansing, Mich, I 



Bausch ®. Lomb 

Photo Lenses 

are superior to all others — there is a reason 
why this is so. We should like to send you 
our new catalog which may enlighten you. 
Tell us the kind of work you want the lens for. 

"Prism" IS A LITTLE MAGAZINE we 
publish monthly about the world of wonder and 
beauty revealed by the lens. We send it FREE. 

Bausch 6t Lomb Optical Company, Rochester, N. Y. 
New York Boston Washington Chicago San Francisco 



. BEST^ 



LIGHT 



Bright 
id electricity < 
■aper than Kerosene— maKes 
and burns Its own gas 
JVo GREA SE.VIRT.SMOKE or ODOR. 
A safe.powerful, -white, steady light 
--durable and handsome. Oyer 100 
styles- -every lamp warranted. 

AGENTS WANTED EVERYWHERE. 

THEBESTLIUHTCO., 87 E.5th St., Cuton,0. 
Owners of Original Patents. 
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/i/fYC/Af 

TAPES AND RULES 

ARE THE BEST. 

for sale everywhere. Send for 
Catalog No. 16. 

LVFKIN RULE CO. 

Saginaw, Mich., U. S. A. 

New York and London. 



60 YEARS' 
EXPERIENCE 




Trade Marks 

Designs 

Copyrights &c 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
•peclal notice, without charge, in the 

Scientific American. 

A handsomely Illustrated weekly. Largest dr. 
culation of any scientific Journal. Terms, 13 a 
year : four months, t L Sold by all newsdealers; 

BUNN&Co. 36,B ' oad * a ' New York 

Branch Office. 626 T 8U Washington. D. C. 



WATCH 




E. HOWARD 
WATCH COMPANY 

South Street 
W allium. Mass..U. S. A, 



with the dance — but off with the wilted 
r Collar. Be neat always in'spite of conditioi a 
or weather. Neither perspiration nor moisture 
of any kind affects Lltholln Wflter- 
proof'eti Linen Collars And CuffV. 
They kepp their shape— don't wilt, crack or fray, 
and, wiped with a damp cloth, are as clean ana 
white as when new. Economical and fashiona- 
ble — in all the newest styles. 

Collars 25c. CuflV 50c. 

If not at your dealer's, send us style, size and 
number wanted, with remittance, and ice will mail 
to your address postpaid. Complete illustrated 
catalogue of full tine FREEon request- 
■> THE FIB£RLOII> COMPANY 
k Dept. 22, 7 Waverly Place, New York 



HOW TO MAKE A.N ELECTRICAL 
Furnace for Amateur's Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement No. llS'i. Price 10 cents. 
For sale by Munn & Co., 381 Broadway, New York City, 
or by any bookseller or newsdealer. 



Keystone Well Drills 




for Artesian and OrdinarvWater 
Wells ; Mineral Prospecting and 
Placer Testing for Dredgers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books in these lines. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 



" Ornattis et Bonitas" 




KEG. US. PAT. OFTICB 

Dunlap Hats 

unite in high degree, every 

essential of style, quality 

and craftsmanship. 



178-180 Fifth Av. 

181 Broadway, near Cortlandt St. 

567-S69K Fifth Av., Windsor Arcade. 
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EVER NEED DUPLICATES 

| Of Form Lttters, Price Lists, Bills, Invoices, Drawings, 

Menus, Reports, anything? Then take advantage of our 

offer of ten days* trial,' without deposit, and become one 

of thousands ot satisfied customers who all agree tbat Drub' 

■ Tip Top is the simplest, easiest and quickest 

ethod of duplicating on the market. 100 

ipies from Pen-written and 50 copies from 

jj Typewritten Original. If vou have tried other 

J duplicators without success, you will be more 




than pleased with ours. Complete *r" »» i 
• (pTints^ x *{) Net 



Du plica! i 

13 in.), $7.60, 



1-3 discount, 
U. I>auH Duplicator Co., l>aus Bid* 
111 John Street. New York. 




Motors 



30 H. P. 150 lbs. 
H. CURT1SS 



for airships and other pur- 
poses where light and power- 
ful engines are required. 
1 to 8-cylinder. 3^ to 40 H. 
P. Adopted by War Depart- 
ment. 9end for catalogue B. 
MANUFACTURING CO. 



HammondBport, N. V . 



Convert 
Your 



Bicycle ,D a t0 Motorcycle 

at small cost by attaching 
the Hclf-startinffEriu 
'£ H.P. Power Outfit. 
This incl udes all parts. 
Anyone can easily make a 
powerful motorcycle. 
Speed 2-30 miles an hour, 
£-3 H.P. Motorcycles. 

Send stamp tor either catalog. 
MOTOIUIYCLF EQl'IPMENT CO., 5 Lake, Hammondsport. N. Y. 




Kerosene Oil Engines 

Marine, Stationary, Portable 

NO DANGER, Maximum Power, Light- 
est WeiKbt, Simple. Reliable, Economical. 
No Batteries, Self Ignition by Compres- 
sion. ■ Fully guaranteed. Write for Cata- 
logue S. A. %W No cbarge for packing. 

INTERNATIONAL OIL ENGINE CO. 
38 Murray St., New York, U.S.A. 




Order direct from our Stove Factory 
and save for yourself all Jobbers' and Dealers 
big profit, Hoosjer g toyes an(| Raf| 

" The best in the world." Are sold on 30 
days' free trial. «S-We pay the freight. Quaran- 
toeo for years, "backed by a million dollars." 
far Hoosiers are "fuel savers and easy bakers. 

Very hwmly made of hisrhest grade selected materia 
beautifully .finished, with many new improvements „ 
features. Our large Stove and Range Catalog shows 
the greatest bargains ever offered, 
ty Write for raising .nd Special Free Trial Offer 
Hoosier Stove Co.. 257 State St. 
Marion, Ind. 



'Hoosier Steel' 



'Hoosier 
Oak" 



T^mmt 



" Friction- 
Flyer." 




The Famous "Friction-Drive" Car 



IS INDORSED AND REOOM- 
MENDED BY AMERICA'S 
GREATEST MECHANICAL 
EXPERTS. WRITE FOR OUR 
ART CATALOGUE "S." 

The Buckeye Manufacturing Co. 
Anderson, Ind., V. S. A. 

Members American Motor Car Mfrs. Association. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
SAMPLESmdINFORMATION on application 



NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

TBS 

Hanson & VanWinkle 

Co., 

Kevrnrli. N* J. 

28 & 30 P. Canal St. 
Chicago. 




The Holsman Automobile 



Rides 
Like a 

Carriage 




ASTANDARD type of power vehicle, light, 
strong:, handsome, high-wheeled, high- 
bodied— simple, and splendidly efficient. 
"Rides Like a Carriage," noiselessly and 
smoothly, over paved city streets, or rockiest, 
ruttlest, country roads. Practically no repairs 
and low m alntenance. 

Solid Rubber Tires — no pneumatics to 
collapse. Air-cooled — no water to freeze. 
Holsman features are all fully patented. 

Two simple hand levers regulate entire con- 
trol— start, steer, stop, reverse and brake. No 
live axles, friction clutches, differential gears, 
pumps, etc. Double hill-climbing power in 
reserve. Send today for Handsome Book- 
let—Free, 

HOLSMAN AUTOMOBILE COMPANY * 

686 Mortadnock Block CHICAGO, ILLINOIS 



STEAM TURBINES. — THEIR CON- 

Btruction, Operation and Commercial Application. 
Scientific American Supplements 1306* 1307. 
130S, 142», 140O, 1447, 1370. 1372. The 

articles have all been prepared by experts in steam 
engineering. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New York City, and all newsdealers 




For speed craft or family launch, here is a 
STRICTLY FINE engine— fine in every 
meaning of the word. From base up to spark 
plug, every inch of it has been constructed by 
skilled workmen with painstaking care and along 
the latest scientific lines; every nut and bolt even, 
has been made perfect. Our materials are the 
finest the market affords. In a word, there is 
only one word, and that is— QUALITY, 

The market is flooded with "cheap" marine 
engines. We believe the public is tired of these 
toys and make-shifts, hence we offer a strictly 
fine engine at a price that will astonish you by 
its reasonableness. 

The Scripps Motor is a4-cycle engine; crank cases made of 
aluminum {much lighter than iron and equally as strong) ; positive 
automatic system of lubrication that main- 
tains same level of oil in each splash com* 
lartment at all times : two roomy hand 
ole plates in crank case; Parson's Man- 
ganese bronze connecting rods; 
Schebler float feed i-arburetor. Ed- 
gine makes a beautiful appearance 
with its highly finished castings and 
all trimmings polished brass. 

Writ* to-day for catalogue. 

SCRIPPS MOTOR CO. 

598 Trumbull Ave. , Detroit, Mich. 



Scripps Rotors 





16t* -1 S.iith Clinton Street. 
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